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HEN gas engines first entered the power 
field it was assumed that good men could 
be obtained to operate them for about $1.25 

per day, that is, start and stop them and keep them 
lubricated during the working period. 


If anything went wrong a machinist was called in 
to make repairs, no matter whether he understood 
gas engines or not. He received 60 cents an hour for 
his work, and often worked two or three days trying 
to make an engine run, when the only trouble was 
that the exhaust 
ports were al- 
most closed with 
acarbon deposit. 


Steam engi- 
neers are not 
gas engineers. 
They are in sep- 
arate fields and 
both must be 
trained in their 
respective call- 
ings. When a 
steam engine 
goes wrong the 
cause is usually 
apparent to a 
steam engineer; 


The old idea that anybody can run a gas engine 
plant still obtains in the minds of some owners and 
managers. The engines are run with cheap help 
until they demand attention when a competent 
engineer is engaged to put the plant in good running 


order. Even then the old method of operation is 


sometimes resumed, an excuse being given for letting 
the high-grade engineer go. 

But this class of owners is disappéaring and more 
and more are operators of real ability being sought. 
Not cheap help, 
but economical 
operation is the 
motto. Why 
not be a gas 
engineer and get 
in line to accept 
some of these 
positions when 
they appear? 


Several engi- 
neers have be- 
come specialists 
in superintend- 
ing the repairing 
of gas engines, 
but they studied 
hard andobtain- 


when a gas en- 
gine refuses to 
operate, it requires a man well versed in its operation 
to overcome the difficulty without undue loss of time. 


Engineers who can successfully handle gas engines 
and may be looking for a larger opportunity than 
seems to be theirs, so far, may well turn their attention 
to the oil region of Kansas, Oklahoma, Texas and 
other oil producing states where the gas engine is 
largely used for field work. Competent men to take 
charge of repairs are not plentiful and a capable man 


“ould find renumerative employment superintending 
such work. 


ed practical ex- 
perience before 
they were competent to undertake the work. There 
is room for others in this, same field and the necessary 
knowledge can be gained in the same way. 


Do not confuse the modern gas engine with the 
wood-sawing outfit. There are gas power plants in 
operation that can put thousands of steam plants in 
the shade for size, and they require good men to 
operate them. Capable men who understand their 
business should have no trouble in making good in 
the gas engine field. 
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The same general principles apply to 
operating turbines as to engines, the tur- 
bine, however, is the more easily handled. 
There are numerous bothersome things 
to contend with in the turbine, but its op- 
eration is very much simpler than that 
of the engine. Doubtless, a large pro- 
portion of the earlier troubles were such 
as are common to all radical departures 
from existing practice, but these were 
gradually overcome as undesirable fea- 
tures were eliminated and experience in 
operation was gained. How far this was 
true depended upon the engineer him- 
self. It was his task to master the 
intricacies and finer points of operation. 

Starting a turbine, preparatory to cut- 
ting it in on the line, is purely mechan- 
ical and routine work. Consequently, the 
following deals more with those things 
which would tend to interrupt a turbine’s 

service, and to find the remedies to be 
applied. The writer’s experience has been 
altogether with high-pressure turbines, 

a: and since most turbines. in use are of 

Pipes: this type, and the repair and operation 

be of the low-pressure type is so like’ that 
ee of the high pressure, only the operation 

of the latter will be described. 


PLACING THE TURBINE IN SERVICE 


1. Turn steam, or water, as the case 
may be, into the packing seals. This will 
prevent leakage of air which would tend 
to lower the vacuum. 

2. Start the air pump—get it up to 
speed. 

3. Start the step-bearing pumps and 
get the pressure up to normal. 

4. After the air pump has run long 
enough to free the circulating pump and 
its suction pipe of air, and the con- 
denser is primed, start the circulating 
pump and get it up to speed. 

5. Start the oil pumps and have oil 

circulating freely to all bearings. Oil 
all parts that have to be oiled by hand. 
See that the oil pressure is up to that 
required for your particular installation, 
as different sized turbines require dif- 
ferent pressures on the step, while, with 
the horizontal turbine, the oil pressure 
on the relays for operating the governor 
is different from that required for the 
bearings. 
. 6. Start the turbine turning around 
slowly until thoroughly warmed up. When 
up to speed, note particularly if the gov- 
ernor controls the turbine; if so, open 
the throttle. 

7. The turbine is now ready to be cut 
in on the line. 


Note: In case the dry-vacuum sys- 
tem is used, start the hot-well pump be- 
fore the air pump, to remove any con- 
densation which may be in the condenser. 
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By F. R. Brosius 


This, in the opinion of the | 


judges, is the second best of the 
46 articles submitted in the con- 
test for the 50-Dollar prize. A 
symposium of the subject made 
up cf the salient points of the 
other contributions will appear 
in another issue. 


TAKING THE TURBINE OUT OF SERVICE 


1. Gradually remove the load. See if the 
governor controls the turbine; then shut 
down by using the emergency trip, to 
keep the trip in perfect working order. 

2. Shut off the steam (or water) 
from the packing seals. 

3. Shut down the condenser pumps. 

4. Shut down the oil pumps after tur- 
bine has stopped. 

NoTe: In the case of a vertical tur- 
bine, do not close down the step pumps 
until the turbine has stopped. 

Only within the last ten years has the 
steam turbine come into prominence as a 
prime mover. It has proved its great 
economy in floor space, steam consump- 
tion, first cost, repair costs, and attend- 
ance, in the great modern power plants. 
Now it is demonstrating its value as a 
prime mover in the very small plant. 
Therefore, it behooves the engineer to 
know something about the turbine. 

It is only a question of time until the 
engineer in the present reciprocating-en- 
gine plant will be called upon to advise 


his employers as to the saving or ad-- 


vantage to be effected by installing tur- 
bines. He must be prepared to furnish 
the figures, and still more important, he 
must have the requisite knowledge to 
manage and operate the turbine, if he 
expects to hold his job. Not only for this 
reason must he keep up with the times, 
but also as a matter of pride in his pro- 
fession. 

Books without number have been pub- 
lished setting forth the principles of the 
turbine, describing its mechanical con- 
struction in every detail, the why and 
wherefore of the adoption of various de- 
vices tending to simplify and make safer 
its operation, going into great detail con- 
cerning differences in type, giving effi- 
ciencies and preferences, etc. In fact, 
the engineer ought never to be at a loss 
for proof of any theory about, or prin- 
ciple of, the steam turbine. All this in- 
formation is easily procured and is a 
matter simply of reading, while the actual 
operating troubles are a matter of ex- 
perience. Remedies must be applied, and 
those sometimes at a moment’s notice. 


Provision must be made against their: 
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Running a Steam Turbine 


repetition. Each emergency becomes a 
problem to be mastered. 

The turbine is yet far from perfect, 
and will never be so nearly perfect that 
it will not need attention and adjustment 
to operate at the highest efficiency. In- 
formation regarding turbine troubles has 
been hard to get. The manufacturers 
are familiar with turbine failings, but 
do not like to admit that their machines 
are not capable of perfect operation at 
all times. In view of this, we believe that 
the engineer who makes the greatest suc- 
cess in operating the turbine will be the 
one who knows the troubles likely to be 
met, and who knows how to overcome 
them. 


CAUSES AND SEATS OF TURBINE TROUBLES 


Vertical Type 
1. Step bearing—injury to buckets. 
2. Top-middle-bottom bearings — in- 
jury to buckets. 
3. Valves—mechanically and hydrau- 
lically operated. 
4. Valves—electrically operated. 
5. Carbon packing rings. 
Horizontal Type 
6. Water seals. 
7. Loss of blading. 
Common to Both Types 
8. Lubrication. 
9. Rapid starting. 
Cooling the generator. 
11. Cleaning the generator. 
12. Water in the steam. 
13. Magnetic balance. 
14. Assembling after repairs. 
15. Poor mechanical adjustment. 


PREVENTION AND CURE FOR TURBINE 
TROUBLES 


1. Step Bearing—The pump should be 
kept in very best repair, as a loss of 
pressure means injury to buckets on both 
the rotor and intermediates. 

The gage indicating the pressure car- 
ried must be kept correct. 

If water is used on the step, it must be 
kept free from sediment. 

Many turbine installations include a 
weighted accumulator to keep the step 
up in case the water or oil pressure is 
lost. A cheaper way, and one requiring 
less room but needing more attention, 
would be to install an emergency steam 
pump with a regulator in the line to the 
steps, set at about 5 lb. lower than the 
pressure regularly carried. If the pres- 
sure is dropped by the other pumps, the 
emergency pump at once picks it up. The 
steam end of the pump must be kept 
drained and the pump should be tried at 
intervals to see that it is working prop- 
erly, by dropping the pressure on the 
regular pumps. 

A baffle screw in the line to the steps 
regulates the variations in pressure due 
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to the pump pulsations. This must be 
examined frequently and kept clean. 
Great care should be taken in packing 
the step-bearing pumps. The rods and 
glands should be kept in good condition 
to prevent packing from getting into the 
water, which will stop up the baffle screw 
and prevent pressure from reaching the 
step. The writer has found it weil to 
use a ring of hydraulic packing in the 
back end of the stuffing-box and to use 
a good grade of lubricated flax packing. 
He has tried metallic packings and found 
them unsatisfactory. 

2. Bearings—The top, middle and bot- 
tom bearings must be kept in perfect 
condition and alignment. If not kept 
perfectly aligned, even if they do. not 
heat, they will wear much faster, and 
when they become loose, the machine is 
more likely to vibrate. 

If water is used on the step, care 
should be taken to clean the bottom bear- 
ing which is lubricated by the water 
flowing up around it from the step. If 
the grooves in this bearing become 
stopped up, or the flow of water is re- 
tarded, the pressure will become ex- 
cessive, raise the rotor and damage the 
tops of the buckets on the rotor and 
the bottoms of the intermediates. 

The top and middle bearings must not 
be flooded with oil as are the bearings in 
the reciprocating engine. There has been 
considerable trouble with these bearings 
throwing oil into the generator, but this 
can be overcome by fitting felt collars 
tightly around the shaft above the middle 
and below the top bearings. These should 
be watched carefully and when the felt 
becomes worn it should be renewed. If 
oil is permitted to soak into the windings, 
it will in time soften and break down 
the insulation, which usually means re- 
winding the entire armature. 

3. Valves—Mechanically and Hydrau- 
lically Operated—These valves must be 
kept properly adjusted, and must not be 
allowed to get loose to make possible 
the breaking of any parts. They should 
also be kept thoroughly lubricated. 

All dogs and moving parts in any way 
controlled by the governor should be 
close fitting but yet perfectly free, if the 
machine is to be well governed. Atten- 
tion given these parts is similar to that 
required by the valve-gear on a Corliss 
engine. 

4. Valves —Electrically Operated — 
The needle valves must be watched con- 
Stantly and kept tight, or the leaking will 
cause the controlling valve to refuse to 
either open or close. 

The baffle-plates may be broken and 
become wedged around the controlling 
valve, causing it to stick. 

The solenoid spools may become 
charred and short-circuited, whereupon 
they could not control the needle valves, 
and then the controlling valves would 
Not operate. 

5. Carbon Packing Rings—The car- 
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bon-packing rings must be constantly 
watched and fitted to the shaft to pre- 
vent air leaks at this point, which would 
lower the vacuum. Much more care must 
be taken in fitting the rings than is nec- 
essary with the average bearing surface 
or with boxes. They must be scraped 
carefully to the shaft. 

6. Water Seals—The present type of 
horizontal turbine is sealed for vacuum 
by a thin film of water thrown out against 
the casing by a small centrifugal pump 
mounted on the turbine shaft. Turbine 
manufacturers advise using soft water in 
these seals, and their experience has 
proved the wisdom of this. With hard 
water, the parts will in time become 
covered with a precipitate which will 
finally either entirely clog up the open- 
ings, or eat away the pump blades, ac- 
cording to the composition of the water 
used. The writer has known this seal 
to be entirely filled with lime and mag- 
nesia in 30 days, and the operator was 
at a loss to know what affected the vac- 
uum until the man from the shop ar- 
rived. This entails expense for repairs, 
or loss of economy through low vacuum 
by air leaks at this point and the loss 
of the use of the machine while making 
repairs. 

The water seals should be regularly 
inspected for trouble, which may be more 
easily prevented than cured. 

7. Loss of Blading—in the earlier 
types of turbines—the experimental stage 
—considerable trouble was caused by 
the blades pitting from the action of the 
steam upon them. When pitted they be- 
came weakened and broken, and in be- 
ing thrown out struck and injured others. 
Poor workmanship in placing the blad- 
ing was also frequently responsible for 
this trouble. Then, again, blades may 
be lost by carelessly leaving a nut, small 
bolt, washer, etc., in the turbine, after 
inspection or repairs. 

In the horizontal turbine, where the 
clearance is at the periphery of the wheel, 
it is very important that the shrouding 
at the outer end of the blades should 
be perfectly secured. The writer knows 
of one instance where the end of a sec- 
tion of shrouding on the last row-of the 
last stage gradually worked loose and be- 
gan striking the casing. This made it 
become looser until it bent and struck 
the blades, tearing out or badly dam- 
aging all the blades in that row and the 
corresponding row of the stator. If this 
had occurred farther in on the stator, it 
would have torn all the blading out to 
the low-pressure end of the machine. 

8. Lubrication—Next to keeping the 
blading in perfect condition, proper lubri- 
cation is most important. The oil must 
never be allowed to stop for even a few 
seconds, because it takes but a moment 
to burn up the bearings. The bearings 
are so hard to get at, that rebabbitting, 
or even scraping them, after burning, 
invelves considerable expense. 
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Turbine makers generally recommend a 
certain oil which has been found suit- 
able, according to their experience. It 
would be well to try this oil at first, but 
it should be closely watched. It may 
not meet the local conditions. Sometimes 
an oil is not uniform from month to 
month; such an oil will leave a deposit 
in the tanks and piping and probably 
cause a loss of oil pressure when least 
expected. 

An alarm signal should be installed in 
connection with the turbine-oiling system 
so that instant warning may be given of 
loss of pressure below a cerfain point. 
Oil should be cared for in regard to 
filtering and cleaning about the same as 
for an engine. 

9. Rapid Starting—The turbine can 
be more quickly made ready and cut into 
service than the reciprocating engine be- 
cause of the smaller number of parts, 
but it is far more important that the 
turbine be thoroughly warmed up before 
being brought up to speed than is the 
case with the engine. The clearance be- 
tween parts is so very small in the tur- 
bine, that unless completely warmed up 
the blades will be injured, due to the 
warping from uneven heating. The larger 
the turbine, the more caution should be 
taken. 

10. Cooling the Generator—In the 
early types of turbines, no provision was 
made for cooling the generator during 
heavy load; that is, as far as providing 
openings and passageways in the gen- 
erator casing itself is concerned. It was 
found that the capacity of the earlier 
turbine-driven units was much greater 
than the rating indicated, if means could 
be found to prevent the generator from 
heating. In very many cases, air drawn 
from outside the turbine room was 
forced into the turbine by fans, through 
a system of piping, thus increasing the 
rated capacity from 25 to 50 per cent. 
This is provided for in the later units. 
Besides the possibility of getting foreign 
particles or dust into the generator there 
is one source of danger in this operation. 
During the cold season, if too much air 
is drawn from outside, frost may be 
formed in the air passages; and when 
melted the water may be drawn into the 
generator. Means must be provided for 
properly mixing warm and cold air to 
prevent formation of frost. The air leav- 
ing the generator should always be 
warmer than that of the room. 

11. Cleaning the Generator—The gen- 
erator must be kept thoroughly clean. It 
must be blown out with air at regular 
intervals and frequently examined to see 
if it is free from oil or condensed steam. 
It is well to have a lamp, wired in with a 
switch, on a vertical turbine, placed be- 
low the generator and above the turbine, 
so that the generator may be examined 
at any time for oil or moisture, more 
especially while operating. 

12. Water in the Steam—The steam 
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line should contain a separator near the 
turbine to catch all water which the steam 
may contain. The separator must have 
a trap to eject the water, leaving no 
chance for it to get into the turbine. 
Water getting into the turbine will slow 
it down and lower the frequency. 

If from any cause water gets to the 
blading on the condenser side, it will 
slow down the machine and likely strip 
the blades, due to their high velocity. 
These blades have been torn from the 
rotor where a jet condenser was used, 
and water from some cause backed up 
into the machine. 

13. Magnetic Balance—On 2 hori- 
zontal turbine the generator should have 
the proper magnetic balance to prevent 
wear on the thrust collar. The coupling 
is designed with room for some wear 
without damage, but if the thrust collar 
shows wear, it is advisable to watch it 
to see that the clearance on the coupiing 
is not all taken up. When this occurs, 
the magnetic pull will be exerted against 
the dummies. This will be corrected by 
the maker when it occurs. - 


14. Assembling after Repairs—When ° 


the rotor has been taken out of a hori- 
zontal turbine for repairs every row of 
blades should be thoroughly examined 
before assembling for loose blades or 
foreign objects lodged in them. The 
Stator should be examined just as close- 
ly. After the rotor is replaced and be- 
fore the top of the casing is put on, the 
rotor should be turned over by hand. The 
operator should be familiar with the force 
required to turn it, or should be perfect- 
ly sure that it is free, with no undue 
friction from any cause. After the rotor 


is in and the top half of the casing is in ~ 


place and bolted down, the rotor should 
be turned over again by hand to make 
certain that the blading has no interfer- 
ence. The same precaution should be 
observed w’th a vertical turbine in re- 
gard to turning around by hand. It may 
save serious damage to the buckets. 

If the bearings are injured and have 
to be scraped, one should be very sure 
that the rctor in a horizontal turbine is 
centrally located, and that the bottom and 
top clearance, when the cover is put on, 
are the same. In the vertical type one 
must look out for alignment. 

15. Poor Mechanical Adjustment— 
More care must be used in assembling 
and adjusting the working parts of a tur- 
bine than is usually the custom with an 
engine. The reader interested in this 
article should commit this to memory. 
The governor and controlling valves must 
be properly lubricated and cleaned, and 
must not be allowed to become gummed 
up. In a horizontal turbine, operated by 
a single controlling valve, sticking of the 
valve would mean sudden shutdown. No 
lost motion should be tolerated. It is 
assumed that the engineer is enough of a 
machinist, and enough of a stickler for 
exactness, to see to it that all turbine 
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repairs are properly made; hence no de- 
tails regarding this have been covered, 
for it can be left to his common sense 
to realize the importance of work well 
done. 


INSPECTING THE TURBINE 


Owing to the necessarily fine adjust- 
ment of the moving parts of a turbine, it 
seems imperative that inspections should 
be made trequently. Troubles may be 
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- familiar enough with the work to do it 


properly. Enough experience may be 
gained by working with the erectors at 
the time of installing for the engineer, 
unfamiliar with the turbine, to make the 
proper inspections and adjustments nec- 
essary from time to time. 

A most valuable aid to the turbine en- 
gineer, is a detailed written record of 
his findings in these cases. Often facts 
taken from his record will strengthen 
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largely overcome by so doing. The engi- 
neer cannot see the inside of his tur- 
bines too often. He becomes so thor- 
oughly familiar with all its parts that 
much time and money may be saved in 
time of trouble. Minute preparations 
should always be made for examination, 
so that it may be done with as little 
labor as possible. Troubles may be thus 
avoided which under other circumstances 
would mean a large expenditure for re- 
pairs. 

It becomes necessary at times to com- 
pletely overhaul a turbine. Where this 
is done for -the first time, it is advisable 
to have an erecting man come from the 
factory who understands the machine. 
Later the engineer in charge will become 
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the stand he may take with his superiors 
in regard to alterations or improvements 
he thinks advisable. This record will 
also indicate ways to avoid repetition of 
a certain accident, and will always serve 
him better than his memory alone. 

Fig. 1 shows a repair order found very 
valuable for such a record, which is is- 
sued for every repair job to be done. 
This gives a detail of the repairs made. 
The important part of this information 
is tabulated on the sheet shown in Fig. 
2. These repair orders are numbered 
and kept on file, and if giving more de- 
tail than it is wished to put on sheet 2. 
the repair-order number is put at the end 
of the notes, and can be referred to for 
full particulars. 
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ECONOMICAL OPERATION 


Since the engineer’s success depends 
upon his ability to operate his machinery 
at the least expense, as well as to keep 
things running smoothly, his constant 
aim should be to keep everything in the 
best repa‘r consistent with the time and 
labor at his command. By so doing, ac- 
cidents and shutdowns will be less prob- 
able. The vacuum will be kept at the 
highest point attainable, and no steam- 
saving factor ‘in turbine operation is 
more important than carrying a high vac- 
uum. Innumerable tests have proved that 
the economy of operation increases as 
the vacuum increases. 
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that at a certain per cent. of a turbine’s 
rated load it will produce a kilowatt with 
the least steam. The wide-awake engi- 
neer will then endeavor to operate his 
machine at that load as far as plant con- 
ditions will allow. Again, w th the ver- 
tical turbine, the amount of clearance be- 
tween the nozzles and buckets greatly 
influences the economy of the turbine. 
As a result of a series of tests which the 
writer personally supervised, a saving of 
6 per cent. was made by reducing the 
clearance on a vertical turbine from 0.120 
to 0.090 in., while a subsequent test, 
after reducing the clearance from 0.090 
to 0.050 in., showed a further reduction 
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the station, “Where there is a will there 
is a way.” Maybe he cannot go into the 
finer points regarding efficiencies, etc., 
but he can at least obtain the correct 
steam consumption. As soon as pos- 
sible after the turbine is erected, he 
should make his first test. This is gen- 
arally made to see that the maker meets 
guarantees, and all subsequent tests 
should be compared with this one. Re- 
sults of turbine tests made by reputable 
engineers can be easily obtained and are 
frequently reported in the technical mag- 
azines. The engineer should compare 
these results with his own, using the 
figures on turbines similar to his, and if 
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Time has also proved it advisable to 
use superheated steam; the temperature 
depends upon local conditions, there be- 
ing a place where the saving effected in 
Steam consumption will be over-balanced 
by the interest on extra capital invested 
and increased cost of maintenance. Ero- 
sion is more likely to occur where satu- 
rated steam is used. 

The largest power plants of the coun- 
try have a force of men constantly em- 
ployed in testing turbines and generat- 
ing equipment. The results of their tests 
are used in determining the repairs to be 
made. The engineer in a small plant 
would be greatly benefited by tests made 
upon the apparatus under his control. 
Knowing what the machinery will do is 
one of the greatest essentials of turbine 
Operation. For instance, tests will show 


in steam consumption of only 0.2 per 
cent. In a horizontal turbine the clear- 
ance on the dummies should be so ad- 
justed that the balancing pipes will be 
at a low temperature. 

On another occasion, placing a new 
set of intermediates in the turbine saved 
8 per cent. in steam consumption, great- 
ly over-balancing the cost of the new 
parts. 

Nearly every engineer in charge of a 
power plant has enough time and labor 
at his bidding, if he only thinks so, to 
make tests which will give him valuable 
information as to the condition of his 
generating equipment. He may have to 
use a fireman or an oiler to weigh water 
and possibly work them overtime on such 
occasions, but he will always find the old 
adage applies to special work around 


his are not up to the mark, he should 
find out why, and set to work to improve 
them. This not only means a saving to 
his employers, but reflects to his credit, 
inspiring confidence in his ability, watch- 
fulness and reliability. 

To summarize—the engineer should 

1. Make frequent inspections. 

2. Keep the condensing apparatus in 
condition to maintain the highest pos- 
sible vacuum. 

3. Make tests when thought advisable. 

4. Keep the blading in the best repair 
possible and adjusted to produce a kilo- 
watt at the lowest possible cost as de- 
termined by test. 

5. Give particular attention to the 
governor and valve-gear adjustment. 

6. Use great care in assembling. 
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Distortion of Indicator Drum Motion 


Stress in an indicator cord is the re- 
sultant of three distinct forces; namely, 
the drum-spring tension, the force re- 
quired to overcome the inertia of the 
drum, and the force of friction between 
the drum and its spindle. The force of 
the spring increases with the forward 
stroke of the drum and decreases upon 
the return; the increase is usually uni- 
form with the motion. 

In general, at the beginning of the 
forward stroke, inertia increases the 
cord stress since, as the speed is in- 
creasing, inertia effects a tendency of 
the drum to lag. Beyond midstroke, 
however, the speed is decreasing, and, as 
the drum tends to exceed the velocity 
induced by the cord, a slackening results. 
Upon the return stroke the force of ac- 
celeration varies in the same way as 
upon the advance. 

The force of friction is always op- 
posite to the drum motion and therefore 
changes its direction at each stroke. 
During the forward stroke it tends to 
increase the cord stress, and upon the 
return to decrease it. The three forces 
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*Associate professor of experimental 
engineering, Syracuse University. 


curve at such speeds being closely co- 
incident with the “no-speed” curve. As 
the speed is increased, the ‘resultant 
cord-stress curve approaches the hori- 
zontal because the increased force of ac- 
celeration tends to equalize the cord 
stress. When the speed is made still 
greater, the force of acceleration pre- 
dominates and the slope of the cord- 
stress curve is reversed. 

It was found that an increase in the 
spring tension at a given speed made 
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Fic. 1. DIAGRAM OF FoRCES PRODUCING STRESS IN INDICATOR CORD AT 
DIFFERENT PARTS OF STROKE 


and the resultant cord stress are repre- 
sented graphically by Fig. 1. 


Corp STRESS DIAGRAMS 


Autographic cord-stress diagrams ob- 


tained by the use of a Brown drum- 
spring tester,t in which stress is repre- 
sented vertically and stroke horizon- 
tally, are shown in Fig. 2. The 
diagrams bear the records (by the 
dotted lines) of cord stress at dead 
slow speed. At the higher tensions, 
these records are double lines, for at 
such tensions the friction is materially 
increased. At less than 100 r.p.m. there 
is practically no effect from inertia, the 


*The drum-spring tester diagrams pre- 
sented in this article were taken by 
Edward H. Zeiber. 


the range of stress higher with a greater 
difference between the stresses at cor- 
responding points on the forward and 
return strokes. 


RELATION BETWEEN STRETCH AND STRESS 


Experiments to determine the rela- 
tion between the stretch of the cord 
and ‘the stress causing it yielded unex- 
pected results which, because of the 
general application of the principle dis- 
covered, were presented in a paper on 
“The Exception to Hooke’s Law,” ap- 
pearing in the October, 1911, issue of the 
Physical Review. The purpose of the 
tests was to find if the stretch of the 
cord varied in the same way as under 
static conditions when the stress is 
rapidly applied, as is the case in the 


operation of the indicator. The follow- 
ing facts were established: First, the 
relation between stress and stretch is 
independent of the speed of variation of 
the stress. Second, for increasing stresses, 
over about 1 lb., the stretch increases uni- 
formly with the stress, according to 
Hooke’s law. Third, for decreasing 
stresses, the stretch decreases according 
to a different law. This is because the 
work done upon the cord, when an exter- 
nal force stretches it, must be greater than 
the work returned by the cord when its 
fibers draw up, due to the friction of the 
fibers upon one another. The effect is 
a “lag” in resuming the original length, 
which increases the drum-motion distor- 
tion. 

Turning to the effect of the established 
variations of stress and stretch upon the 
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Fic. 2. CHORD STRESS DIAGRAMS 


400 


drum motion, it may be observed that the 
ideal operating conditiun demands con- 
stant cord stress. This, however, can 
never be attained, but disregarding fric- 
tion, there is one speed at which the re- 
sultant of the spring and acceleration 
forces is approximately constant through 
the stroke for any particular drum and 
spring. 

If an indicator drum be put on its ex- 
tremes of travel and vertical lines made 
on the card to indicate these extremes 
then horizontal lines made at increasing 
speeds will overtravel the vertical ones. 
From the diagrams of Fig. 2, it is seen 
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that the effect of speed is to increase the 
stress at the head end and decrease it at 
the crank end. At the head end, there- 
fore, the cord is longer and the drum 
travels further in this direction. Simi- 
larly, at the crank end, the cord is 
shorter and the drum is pulled further 
toward that end. 

Overtravel in itself does not cause 
error in the indicator diagram, although it 
generally accompanies it. If the whole 


Fic. 3. ViEw OF APPARATUS FOR 


diagram were lengthened uniformly, its 
proportions would remain correct. A uni- 
formly increasing cord stress would have 
this effect because then the cord stretch 
would be uniform and the diagram would 
be merely lengthened uniformly in all 
its parts, but a uniformly decreasing cord 
stress would not have this effect because 
of the property of the cord to lag. At 
any point of the indicator diagram, its 


Fic. 4. SHOWING PRINCIPLE OF APPA- 
RATUS FOR RECORDING DRUM MOTION 


error should not be judged by the ab- 
Solute stress or stretch at that point, but 
instead by the difference between this 
Stress or stretch and that necessary to 
Produce a uniform lengthening. 

The following reaSoning has reference 
to conditions such as shown by Fig. 2 
at speeds above 200 r.p.m. During the 
forward stroke, the cord stress is de- 
creasing in value, but not uniformly; 
hence the cord is too long and a point 
On the resulting indicator diagram is to 
the left and behind its correct position. 

€ effect of cord “lag” with decreas- 
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ing stress is to make the cord still longer, 
and to increase the error. During the 
return stroke, by similar reasoning, the 
cord is too short, a point on the dia- 
gram obtained is to the right and again 
behind its true position, since the motion 
is reversed. There is no effect from 
cord lag on the return stroke since the 
stress is increasing. The net effect of 
the stretch of the cord, then, is to make 
the mean effective pressure appear 


RECORDING INDICATOR DRUM MOTION 


smaller, and the cutoff, compression and 
release earlier than their true values. 


EXPERIMENTAL RESULTS 


The distortion of the diagram could 
be determined inferentially from the 
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be controlled by a motor having a 
water rheostat in its armature circuit, 
actuated two similarly proportioned crank 
trains, E and C, set exactly 90 deg. 
apart. The motions of the two cross- 
heads were thus exactly proportional at 
all parts of their strokes. The indicator 
drum D was rotated by fastening its 
cord to a bracket B carried on an ex- 
tension of the horizontally moving cross- 
head. The crosshead with vertical travel 
carried a pencil point P which traced a 
diagram upon the drum. A diagram thus 
obtained is one of the crosshead motion 
shown vertically and drum motion hori- 
zontally. If a rigid connector between 
the drum and the bracket had been used 
instead of an indicator cord, the motion 
of the drum would have been exactly 
proportional to that of the pencil, and 
the diagram would have been an inclined 
straight line. The effect of an elastic 
connector, as cord, variously stressed, is 
to give a curved line. If a straight line 
is drawn between the highest and lowest 
points of this curve, then the horizontal 
departure of any point on the curve from 
the straight line shows the error in the 
drum motion at that point. 

Fig. 5 shows a typical “error dia- 
gram” taken with this apparatus, and 
Fig. 6 the method of correcting the in- 
dicator diagram by its use. 

Tests were made on two indicators, A 
and C, of the same make, the former 
with a 2-in. drum and the latter with a. 
134-in. drum; hence the inertia effects 
of C were somewhat less than those of 
A. Two kinds of cord were used, but 
the error diagrams presented are all for 
one cord, a 4-ft. length of which was 
used. The stroke of the horizontal cross- 
head was 3.72 in., corresponding to a 
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Fic. 5. Errors IN DruM MOTION 


analysis already presented. For experi- 
mental verification, however, the author 
devised the apparatus shown in Fig. 3 
and illustrated diagrammatically by Fig. 
4. A shaft S, whose rotary speed could 


diagram 3.72 long at no speed. Tests 
were made for various spring tensions 
and for each the engine speed was varied 
from very slow to about 350 r.p.m. The 
effect of the forces previously analyzed 
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was obtained by leading the cord straight 
from the indicator drum. A series of 
similar tests was made with the cord 
running over one and two guide pulleys, 
such as are almost invariably used when 
indicating an engine, and these, perhaps, 
yielded the most interesting results of 
the whole investigation. 
Referring to Fig. 7, it is seen that the = 


Error Diagram 
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on measurements from the indicator dia- 
gram will vary greatly with the type of 
diagram. A diagram having late cutoff 
and compression will be but little af- 
fected as distortion of horizontal lines 
appears only at their ends. Also, in gen- 
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Fic. 6. METHOD OF CORRECTING INDICATOR DIAGRAMS FROM ERROR 
DIAGRAMS 


best spring tension for indicator A when 
running at 300 r.p.m. is between 3 and 
4 15. A higher value increases the dis- 
tortion by increasing the friction caused 
by the reaction on the drum spindle. 
With a 4-lb. spring tension, the maxi- 
mum error is 0.1 in., occurring at about 
one-eighth of both forward and return 
strokes. The 1%4-lb. spring tension gives 
excessive distortion, at the maximum, 
0.37 in. The crank-end overtravel shows 
by its amount that the cord stress was 
reduced to zero at this end, yet there 
was no visible slackening of the cord. 
This phenomenon has been frequently 
observed, that the drum will actually 
overtravel the cord at the crank end, 
but not until the overtravel has become 
excessive will the slackening and con- 
sequent vibration of the cord be ap- 
parent to the eye. 

Fig. 8 shows that at 150 r.p.m. the in- 
dicator diagram was practically correct. 
At 250 r.p.m. the errors grade from zero 
to about 0.1 in. at several points in 
the stroke. 

The effect of horizontal distortion up- 


eral, the less the area of the diagram, 
the more will be the percentage of er- 
ror in the mean effective pressure. But 
the effect of horizontal distortion upon 
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tion, clearance, the equation of the ex- 
pansion curve, valve setting, etc. 


GUIDE PULLEYS 


The effect of guide pulleys used near 
the indicator is similar to that of drum- 
spindle friction and imposes an addi- 
tional tightening force on the forward 
stroke and slackening one on the return. 
This is clearly shown by Fig. 9, from 
which it appears that the errors are not 
only very materially increased at the 
higher speeds but, at the lower ones 
distortion is created where it did not 
exist before. The further the pulley 
from the indicator, the less is its effect 
to stretch the cord abnormally. 

It is impossible to offset the stresses 
due to guide pulleys by tightening the 
drum spring, the effect being merely 
to increase the friction still more and 
to aggravate the trouble. Furthermore, 
it appears from the results that it is 
impossible to get a correct diagram at 
any speed, even if the best quality of 
cord is used, when the cord is more 
than 2 ft. long and run over a guide 
pulley. 

. Fig. 10 shows the effect upon indicator 

diagrams of the errors presented by Fig. 
9.° It may have been observed in some 
of the error diagrams that the drum 
advanced its correct position instead of 
lagging behind it on the return stroke. 
This is caused by the departure of the 
acceleration force from the variation as- 
sumed in Fig. 1 because of the stretch 
of the cord and the consequent change 
in the driven velocities. 


GENERAL DEDUCTIONS 

The obvious method of reducing hori- 
zontal error is to use cord which stretches 
so little as to make the errors in all 
cases inappreciable. There is, however, 
no such cord on the market to the writer’s 
knowledge; the best obtainable giving a 
stretch of 0.008 in. per pound per foot 
of length. Using 4 ft. of this cord, indi- 
cator C could be run at 300 r.p.m. with 
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Average Spring Tension = 24lb 


at all Speeds 


Fic. 7. EFFECT OF TIGHTENING DRUM 
SPRING 


the apparent positions of the events of 
the stroke may be large and may in- 
volve considerable inaccuracy in such 
calculations as for cylinder condensa- 


Fic. 8. EFFECT OF SPEED 


a maximum error of 0.06 in., but one- 
eighth of a turn about a guide pulley 
caused this error to be more thao 
doubled. 
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The price of indicator cord is no 
criterion of its quality; hence it is ad- 
visable to test the cord to be sure that 
it does not stretch excessively. This 
may be simply done as follows: Tie 
ene end of about 4 ft. of the sample 
to a fixed point on a bench or table and 
the other end to a spring balance. Mark 
this end a few inches from the balance 
with a fine ink line, and under this line 
place a piece of paper or a foot-rule. 
Stretch the cord by pulling the balance 
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used to advantage as part of the con- 
rector. A short piece of indicator cord, 
about 4 in. long, may be wrapped about 
the drum and to it vhe wire attached. 
Wherever the connector passes over a 
guide pulley, a short length of cord 
pieced to the wire may be used. Such 
an arrangement, though effective, is in- 
convenient to set up, and, unless the 
wire is very flexible, it will kink and act 
as a- spring, causing worse error than 
would a cord. 


Indicator C 
Spring Tension 24/b. 


horizontally until about 5 lb. are indi- 
cated. Now reduce the force to about 
1 lb., and repeat this procedure a few 
times. The elongation may then be noted 
for amy applied range of stress. As 
the cord in the operation of the indi- 
cator is generally not stressed more than 
5 lb. or less than 1 1b., this range was 
used in the results previously quoted. A 
good cord should not stretch more than 
0.03 in. when stressed to 2.5 Ib. It will 
be found, however, that the elongation 
and contraction of the cord are very 
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Fic. 10. EFFECT OF Two GUIDE PULLEYS 
AT DIFFERENT SPEEDS 


much greater at stresses less than 1 Ib. 
This explains the phenomenon that there 
may be marked overtravel at the crank 
end of the drum motion and yet the cord 
will not show it by visibly slackening or 
vibrating. 

The writer has experimented with a 
number of high-grade stranded bronze 
wires, but has found none conveniently 
adaptable to indicator work. Such wire 
may be obtained sufficiently light and 
stiff, but it wears out very rapidly when 
subjected to flexure in operating an in- 
Cicator drum. 

For accurate work and where guide 
pulleys are unavoidable, wire may be 


1 
Fic. 9. EFFECT OF GUIDE PULLEYS AT DIFFERENT SPEEDS 


The effects of inertia may be reduced 
by adjusting the length of the diagram. 


The force of acceleration varies directly. 


with the length of the stroke of the 
drum and with the square of the en- 
gine speed. Assuming that a particular 
indicator gives a reasonably correct dia- 
gram S inches long at a speed of N revo- 
lutions per minute, then at another 
speed, n, and diagram length, s, if 

there will be the same inertia forces. 
Applying this to indicator A, it is found 
from the error diagrams and from the 
cord stress diagrams that this indicator 
will give practically no error at 200 r.p.m. 
and a 3.6-in. diagram. Then, if it is 
wished to run at a speed of 250 r.p.m., 
the length of the diagram should be 


However, not much use can be made of 
this method as, at 300 r.p.m., the dia- 
gram becomes so short as to be imprac- 
ticable. 

The inertia forces may be balanced at 
different speeds by using different stiff- 
nesses of spring, but this, too, is gen- 
erally impracticable. 

In conclusion it may be said that, for 
accurate work, it is necessary in most 
cases either to use an indicator especial- 
ly adapted to the operating speed, or to 
use wire instead of cord. Guide pul- 
leys should under all conditions be 
avoided. When a small percentage of 
error in the results from engine indica- 
tions is not objectionable, the ordinary 
indicator may be employed, but the best 
quality of cord only should be used ex- 
cept at the speed for which the instru- 
ment is adapted. 
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Replacing Boilers and Engines 
By F. C. SNEIDER 


The work of installing new engines 
and boilers to replace those in service 
is dreaded by both manufacturer and 
engineer. While the time lost in complet- 
ing the work is usually a large item, in 
the following case much time and money 
were saved by exercising judgment and 
foresight. 

Two horizontal return-tubular boilers, 
each 18% ft. long and 72 in. in diameter, 
were removed and the new boilers of 
the same type and size installed, with 
a loss of but five working hours. An old 
20x48-in. Corliss engine was also re- 
moved and a new 22x48-in. Corliss en- 
gine erected on the original foundation 
with a loss of only seventeen working 
hours. This shows how little actual work- 
ing time need be lost if the work is 
done when power is not required, 1s on 
holidays and Sundays. 

As it was decided to install the new 
boilers on Labor Day, at 6 p.m. on the 
preceding Friday the fires were drawri 
and the work of removing the old boil- 
ers begun. At 6 p.m. the following day 
both boilers and settings had been re- 
moved and the settings for the new ones 
Started. The bricks used in the new set- 
tings were dipped in water and firmly 
rubbed to the surface of the adjacent 
bricks. This accounts for the satisfac- 
tory manner in which the walls withstood 
the intense heat to which they were so 
soon subjected. 

The new boilers were resting on their 
settings at four o’clock Sunday after- 
noon, and as soon as the necessary con- 
nections were made the boilers were filled 
and the fires started: The masons and 
steam fitters in the meantime completed 
the brickwork and boiler ccnnections. 
The steam pressure was gradually in- 
creased on Monday night so that at 7 
a.m. Tuesday the engine was started on 
the day’s run. The total time required 
to renew the boilers, settings and con- 
nections was. 75 hours, and the actual 
loss to tenants only five hours. 

Thanksgiving Day was chosen to re- 
move the engine, and at 4 p.m., Nov. 29, 
the work was begun. At 4 p.m. Satur- 
day the old engine had been removed 
and the foundation made ready by re- 
moving the top bricks to a depth of 24 in. 
and substituting a bed of concrete of the 
same thickness. At 4 a.m. Monday the 
erecting was completed and the engine 
started. The speed was gradually in- 
creased so that at 7 o’clock the full load 
was thrown on the engine. The total 
time required for this installation was 111 
hours, but the actual working time lost 
to the tenants only 17 hours. 

While the engine was being installed 
the belts, idlers, jackshafts and pulleys 
were renewed, and as the pumps, piping, 
etc., were new or thoroughly overhauled 
during the preceding year the generating 
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equipment of the plant was practically 
renewed with a loss of only 22 working 
hours. When it is considered that 10 
shoe manufacturers employing nearly 
5000 hands are dependent on this plant 
for heat, light and power, the saving of 
time over what is usually required for 
such installations represents a consider- 
able sum of money. 


Single and Twin Filter and 
Grease Extractors 


The Elliott Co., 6907 Susquehanna St., 
Pittsburgh, Penn., is manufacturing two 
types of filters and grease extractors. The 
single filter consists of a filtering cham- 
ber containing the filtering media and a 
divided base directing the flow of liquid 
through the filtering-chamber or bypass 
when cleaning. Valves are provided at 
the end of the base to put the filter in or 
out of service. Terry cloth of double thick- 
ness and supported by spacers and 
spreaders about a central column is used 
for the filtering media. 

The twin filter consists of two filtering 
chambers having a common base, but is 
otherwise constructed similarly to the sin- 
gle filter except that the bypass is elimi- 
nated. 

Referring to Fig. 1, the liquid to be 
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passes into the surrounding chamber, 
down and out at the right into the line 
to the closed heater or wherever desired. 

To clean the filter, the flow is directed 
from the filtering chamber containing the 


Fic. 2. CYLINDER REMOVED FROM FILTER 


fouled media by shifting the valve at 
either end. By admitting water from the 
feed line through the connection in the 
filtering chamber, the direction of flow is 
reversed, and the water will partially re- 


filtered enters at the left from the feed 
pump and passes up and out through the 
central slotted column, coming in contact 
with the filtering media, which removes 
the impurities. The filtered liquid then 


Fic. 1. SECTIONAL VIEW OF GREASE EXTRACTOR 


move the impurities from the interior 
surface of the filtering material and dis- 
charge them through the drain in the 
base. Fig. 2 shows a filtering cylinder 
removed from the filter body. 
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Fic: 3. EXTERIOR VIEW 


The filter is made in capacities of from 
20,000 to 250,000 Ib. of water per hour. 


Williams Improved Flue Gas 
Apparatus 


The instrument illustrated is compact 
and portable and is designed to facilitate 
the work of the operator. The measur- 
ing burette is placed at the left side, al- 
lowing freedom of the right hand in 
manipulating the stop cock, etc. 


WILLIAMS ‘IMPROVED FLUE-GAS APPARATUS 


The explosion burette is fitted with ter- 
minals permanently connected to binding 
posts on the outside of the case. The 
bulb is low upon the tube, permitting !5 
c.c. of clear gradation on the small calibre 
of the burette above the swell. There 
are two forms of absorption pipette, the 
simple and the bubbling, either form slip- 
ping interchangeably into the pipette jar 
or solution reservoirs, and the closure 
at the top is effected by a rubber band. 
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The bubbling pipette accomplishes ab- 
sorption very rapidly because the gas is 
caused to bubble through a long column 
of liquid, and the bubbles are finely 
broken up by the thin glass tubes with 
which the pipette is filled to give a 
large absorption area in the wet surfaces 
of these tubes. 

The detachable three-way T-stop-cock 
vith hard-rubber pump and valves makes 
it possible to take a dry sample of gas 
directly from the source of supply, elimi- 
nating the inaccuarcy and bother of col- 
lecting over water, transference, etc. 
After connection with the supply, the 
pump is operated, discarding the gas in 
the connecting line until the fresh sample 
is brought up to the apparatus, when, by 
turning the stop-cock and lowering the 
water-level bottle, the measured sample 
is taken directly into the burette. 

The introduction into the line of an 
aspirator tank also enables an average 
sample to be taken covering any desired 
period of time. This method of control 
has advantages in that its accuracy and 
adjustment are unquestionable. It is also 
possible to determine carbon monoxide. 

The apparatus is manipulated by lower- 
ing the water level and, after closing 
the three-way stop-cock, drawing the solu- 
tions in the pipette up to a definite refer- 
ence mark on the capillary tubes, about 
midway between the stop-cock and the 
body of the pipette. The stop-cock is 
then opened and by raising the water- 
level bottle the burette is completely filled 
with water. The apparatus is then ready 
for a sample. 

The device is connected either with 
the gas supply directly, or with the sam- 
ple-collection bottle, and with a few 
strokes of the pump a fresh sample of 
the gas is drawn up to the apparatus, dis- 
carding the air in the connecting line 
out through the slit or valve. The stop- 
cock is then turned until the head is on 
top and, by lowering the water-level bot- 
tle, a little more than 100 c.c. of the sam- 
ple is drawn into the burette. This is 
allowed to stand until the gas has come 
to the temperature of the apparatus when 
a final adjustment is made to 100 c.c. 
When readings are taken, the bottle is 
held so that the water level is the same 
as that in the burette. 

This apparatus is manufactured by F. 
M. Williams, 43-44 National Bank & 
Loan Bldg., Watertown, N. Y. 


Air Compressors in the 
Transvaal 


In the Transvaal mines, South Africa, 
according to the government mining en- 
gineer, in 1910 there were 257 compres- 
sors, with 100,291 hp., while only 400 
hp. of compressed air was purchased. No 
Separate returns of the value of air com- 
Pressors were rendered to the department. 

The gold mines in the Johannesburg 
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consular district employ on an average 
three 50-drill compressors on each mine 
for the driving drills. The value of the 
total imports for both gold and coal mines 
for the period mentioned was $543,402. 
Up to about two years ago the air com- 
pressors were almost entirely driven by 
steam, but since then electric power has 
been furnished to nearly all of the mines, 
and steam power for air compressors has 
been superseded by electricity. 


Purchased Current for 
Summer Service 


In a recent contribution to a discus- 
sion before the City Club of Chicago, 
W. A. Blonck, consulting engineer of 
that city, brought out some interesting 
points tending to show that it would be 
to the mutual advantage of both the 
public-service corporation and the office- 
building owner if the isolated plant in 
the average office building were closed 
down during the season when steam-heat- 
ing service is not required and the cur- 
rent necessary for light and power were 
purchased from the central station. 

In driving home his arguments he 
pointed out that but 12 per cent. of the 
coal burned in the central station is con- 
verted into salable energy, the rest is 
simply used to heat that particular body 
of water which supplies the condensers. 
On the other hand, 70 per cent. of every 
ton of coal burned in a heating plant is 
converted into usable heat and about 200 
kw.-hr. can be obtained as a byproduct, 
the latter representing a value of from 
$6 to $20, depending on the rate at which 
it is sold. From this it will be seen that 
the building owner who operates a mod- 
erately large heating plant during the 
heating season without availing himself 
of the electrical energy obtained with but 
a very slight reduction in the heating ef- 
fect of the coal, may be compared with 
the old-fashioned butcher who sold only 
the meat and threw the rest of the animal 
away, while it is well known that the 
modern packer has grown rich on the 
profits from that part of the animal which 
but a few years ago was considered 
valueless. 

Entirely different, however, is the as- 
pect in the summer months when the coal 
is used solely for generating current. 
Then, according to Mr. Blonck, the owner 
must purchase, haul by wagon and burn 
in the congested district, say 4 tons of 
coal to develop a given amount of elec- 
trical energy which can be produced at 
the central station from about 1 ton. 
Thus, considering the matter from a man- 
ufacturing viewpoint, if the larger manu- 
facturer, or central station, pays $1 for 
its raw material the small manufacturer, 
or building owner, must pay $5 for the 
raw material necessary to produce the 
same amount of finished product. This 
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is allowing $1 for buying and handling 
in team-load lots instead of car-load lots. 

It seems evident, then, that the building 
owner should be able to buy electrical 
service from outside source in the sum- 
mer cheaper than he can produce it, and 
allow a good margin of profit for the 
public-service corporation. The central 
station would secure a larger summer 
load. This would mean a higher yearly 
load factor, decreased fixed charges per 
unit of energy delivered and greater 
revenue. The property owner would 
benefit financially because he would get 
current during the summer for less than 
it would cost him to make it. He could 
afford to use chaper engines because their 
efficiency is of relatively small importance 
when all the exhaust steam is being used 
for heating; hence his total investment 
would be less. Finally, during the sum- 
mer he would be rid of the radiant heat 
of the boilers, engines, piping, etc., as 
well as the dust and dirt caused by coal 
and ash handling. 

The city as a whole would be bettered 
because there would be less smoke and - 
50 per cent. of the coal now burned dur- 
ing the summer in the business district 
would be saved. 


Faulty Separator Trap 
Connection 


By E. B. LLoyp 


High-speed, automatic cutoff engines 
are frequently damaged by water enter- 
ing the cylinders. To prevent this the 
steam pipe should contain a reliable trap- 
drained separator placed as close as pos- 
sible to the engine, and the cylinder 
should have drains and dependable re- 
lease valves. 

The separator-trap discharge and cyl- 
inder and steam-chest drains are fre- 
quently found emptying into the exhaust 
pipe close to the cylinder. The separator 
trap should discharge into a return tank 
or into the sewer and never into the ex- 
haust pipe, or into the same line with the 
other drains from the engine. 

When an automatic engine is first 
brought up to speed with no load the cut- 
off is so early that an indicator diagram 
would show practically no steam line and 
frequently the expansion line would be 
carried below the atmospheric line, form- 
ing a negative loop. 

Under such a condition, the pressure in 
the exhaust pipe exceeding that in the 
cylinder when the valve is opened, the 
previously exhausted steam along with 
the water discharged from the separator 
trap rushes into the cylinder and the 
cylinder drain cock at that end of the 
cylinder if it is open. 

The result is at least a disagreeable 
valve slap, if not a blown-out cylinder 
head, a bent crankshaft or a ruptured 
flywheel. 
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Conducted to be of service to the men in charge of electrical equipment in the power house 


Ground Detector for High 
Tension Circuits 


By J. W. HIMMELSBACH 


While there are a number of instru- 
ments on the market for indicating the 
presence of a ground on a high-tension 
circuit, they are practically all of the 
static type. Although operating satisfac- 
torily, they as a rule only indicate a 
ground; consequently, unless the operator 
happens to be where he can see the in- 
dicator, he may be unaware that a ground 
exists. To provide a detector which would 
not only indicate, but also notify the 
operator, called for the design of the ap- 


formers are connected in star, across the 
three wires of the system, the second- 
aries being left open and the ends well 
taped to prevent accidental! short-circuits. 
From the neutral point of the primaries, 
a wire is run to one terminal of a high- 
tension fuse and from the other terminal 
of the fuse a wire is run to one end of 
a bank of ten 16-cp., 220-volt lamps, con- 
nected in series. From the other end of 
the bank of lamps a wire is run to that 
binding post of the relay to which the 
magnet coil is connected. The other end 
of the relay coil is connected directly to 
the positive side of the 500-volt direct- 
current system. The 16-cp., 125-volt lamp 
is connected in series with the bell across 


an 3-Phase High Tension Line or Busbars 


paratus herein described. This will not 
indicate the magnitude of the ground, but 
only its presence, and if used in con- 
junction with static detectors it provides 
a reliable and sensitive means of at- 
tracting the attention of the operator; he 
may then look at the static detectors to 
ascertain the intensity of the ground and 
also the individual phase or phases af- 
fected. 

A source of direct current is neces- 
sary, preferably a three-wire, 500-volt 
system, with a grounded neutral. For 
application to a three-phase, three-wire 
system the following material and ap- 
paratus is needed: Three potential trans- 
formers, with the high-tension winding 
designed for the voltage of the system, 
ten 16-cp. 220-volt incandescent lamps, 
one 16-cp., 125-volt lamp, one telegraph 
relay, wound for about 1000 ohms, and 
one ordinary electric alarm bell. 

The primaries of the potential trans- 
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DIAGRAM OF CONNECTIONS FOR DETECTOR 


a 125-volt direct-current circuit, the con- 
tacts on the armature of the relay clos- 
ing this circuit. A storage or dry battery 
may be used in place of the 125-volt 
circuit, by omitting the lamp, but the 
former method is the better, for, in case 
the bell refuses to operate the lamp 
will light. A full diagram of connections 
is given in the illustration. The operation 
of the apparatus is as follows: 

Suppose a ground to develop as at X; 
then, keeping in mind that there is a 
potential difference of 250 volts between 
one side of the 500-volt circuit and the 
ground, a current will flow from the posi- 
tive wire, through the relay magnet coil, 
to the lamp bank, through that to the fuse 
and on to the neutral point of the trans- 
formers. At that point the current will 
select the transformer connected to the 
grounded phase and so flow to the ground. 
The current passing through the relay 
coil attracts the armature which in turn 


closes the contact in the auxiliary circuit; 
with this closed the lamp will burn and 
the bell ring, thus calling the attention 
of the operator. 

This apparatus has been found to work 
admirably in spite of two disadvantages, 
which, although undesirable, are never- 
theless unavoidable. First, connecting the 
apparatus to a three-wire system, operat- 
ing with an ungrounded neutral paves 
the way for a difference of potential be- 
tween any phase wire afid the ground 
equal to 250 volts plus or minus the cys- 
tem voltage divided by V3 in a system 
operating at 6000 volts between phase 
wires, the potential difference between 
any phase wire and the ground is equal 
to 250 volts plus or minus 6000 divided 
by 1.73, which is equivalent to a varying 
potential of from 3210 volts to 3710 volts. 
The other disadvantage is, that on any 
occasion when lightning happens to strike 
one of the wires the invariable result will 
be the burning out of the magnet coil. 
However, the first may be in part can- 
celled by exercising greater care in com- 
ing in contact with the line wires, and 
the second will not occur so frequently 
as to make the item of rewinding the 
coils very expensive. 


Synchronous Motor-Generator 


An interesting application of a synchro- 
nous motor-generator for power-factor 
correction is that at the plant of the 
Spang Chalfont Co., at Etna, Penn. There 
are two mills, one near the power house 
and the other about 4500 ft. distant. Un- 
der the conditions that obtained in the 
plant prior to the installation of the 
synchronous motor set, the first mill was 
operating at a power factor of about 48 
per cent. Another synchronous set pre- 
viously installed takes care of the sec- 
ond mill, originally at about as low a 
power factor. Therefore, before the pres- 
ent set was installed, the generators at 
the power house were operating at about 
75 per cent. power factor. To carry the 
load at this low power factor it was nec- 
essary to operate four generating units, 
leaving no spare. 

The low power factor was due to the 
presence of a large number of induction 
motors which are underloaded for a con- 
siderable part of the time. 

The synchronous motor-generator set 
was temporarily installed in its present 
location in the power house to raise the 
power factor sufficiently to permit keep- 
ing one or two of the four generating 
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units shut down. This renders available 
one or two spare units. Moreover, the 
direct-current generator of the synchro- 
nous motor set now carries the load of a 
former direct-current engine-driven gen- 


POWER 


If the wattmeter should be installed 
as shown, would it give a true indication 
of the load on both generators? The 
sketch shows the secondaries of the cur- 
rent transformers on corresponding legs 


SYNCHRONOUS 


erator, still further increasing the econ- 
omy. 

In operation, the synchronous motor 
of the set is overexcited, thereby raising 
the power factor of the generators to 97 
or 100 per cent. Under existing condi- 
tions, the motor is usually operated at 
20 per cent. leading power factor. At 
present the actual kilowatt load on the 
generator of the set is small, which, with 
full input to the motor, accounts for the 
low leading power factor. ° 

The set is driven by a 220-volt, three- 
phase, 60-cycle synchronous motor rated 
at 1000 kilovoit-amperes, and running at 
600 r.p.m. It is of the three-bearing de- 
sign and has, for the synchronous motor, 
a direct-connected exciter, overhung on 
the shaft, beyond the generator outboard 
bearing. The illustration shows the set 
from the exciter end. The generator is a 
direct-current, 400-kw., 220-volt, com- 
pound-wound machine. 


CORRESPONDENCE 


Wattmeter Problem 


The diagram shows a proposed watt- 
meter installation on which I would like 
to have comments. 

Consider two alternating-current gen- 
erators connected in parallel through oil 
switches A and B to the main busbars. 
The generators are connected near the 
middie of the busbars while power cir- 
Cuits are run from each side. It is de- 
Sired to install a recording wattmeter to 
make a total output chart of the station 
lord. Owing to the nature of the instal- 
lation, current transformers in the main 
busbars will not carry the total power 
current. 


MOTOR-GENERATOR SET FROM EXCITER END 


of each generator connected in parallel 
and supplying the current coils of the in- 
strument. The small switches a and b 
in the secondaries of the current trans- 
formers are opened and closed auto- 
matically with the operation of the oil 
switches A and B. 

These small switches are for opening 
the secondary circuits of the current trans- 
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formers and one terminal of the instru- 
ment coils are shown grounded. Un- 
der what conditions would the instrument 
give a true indication and under what 
condition would its accuracy be affected ? 
League City, Texas. C. L. GREER. 


What Made Transformers 
Heat 


Mr. Fisher’s comment under the above 
caption in the July 30 issue is incorrect. 
Although the secondary voltage is high as 
stated, there can be no current flowing 
when the secondary circuit is opened; 
hence the heating cannot be due to ex- 
cessive secondary current. Just as soon 
as this circuit is closed, so that normal 
current can flow, the secondary voltage 
falls to its normal value. 

Mr. Brindley’s transformers became hot 
upon removal of the meter, because he 
prevented the flow of current in the trans- 
former secondary; this current being 
normally in such a direction as to oppose 
the primary current in setting up flux in 
the transformer core. The primary cur- 
rent alone caused an excessive flux in 
the core with large losses in the iron, due 
to eddy currents and hysteresis, and these 
heated the transformer. 

Another bad effect of the large flux 
was a comparatively high voltage across 
the terminals of the secondary winding, 
which in some cases has given a danger- 
eus shock, or broken down the insula- 
tion between turns and ruined the trans- 
former. Workmen accustomed to handling 
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PROPOSED WATTMETER CONNECTIONS 


formers on the generator when not in use, 
thereby eliminating the shunt path which 
would exist through the current trans- 
formers on the idle machine. 

The middle junction point of the trans- 


current transformers always short-circuit 
the secondary circuit before breaking any 
connections, and thus avoid danger to 
themselves or the transformers. 

York, Penn. H. R. DIETTERICH. 
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Gas Power Department 


Worth-while gas-engine and producer information treated in a way that can be of practical use 


Exhaust Piping 


By JAMEs H. BEATTIE 


The exhaust pipe of a gas engine is a 
part of the installation that should be 
laid out and installed with as great care 
as is given any other part. Many think 
it sufficient to run the exhaust to the 
most convenient point outside the build- 
ing, irrespective of the size of the pipe 
employed and the number of turns nec- 
essary to get to the desired point. Con- 
sequently many an engine has been con- 
demned when the real fault was lack of 
proper facilities for getting rid of the 
burned gases from the cylinders. 

The burned gases from the average 
engine are released at a pressure consider- 
ably above atmosphere and escape must 
be provided so that the pressure will 
drop to that of the atmosphere almost 
immediately, or the engine will not de- 
velop its rated power without consuming 
excessive fuel. Permitting the exhaust 
to escape directly to the atmosphere is 
objectionable on account of the noise, 
so some sort of a muffler is usually used. 
Mufflers, if not properly designed, are 
likely to increase the back pressure on 
the engine and cause loss of power. De- 
sire to make their machines quiet has led 
many manufacturers to put on mufflers, 
which, while very effective in reducing 
noise, sometimes rob the engine of con- 
siderable power. 

A medium-size stationary engine had 
been in use for nine years, operating a 
deep-well pump. It had received very 
little attention and had been losing power 
until it could operate at only partial ca- 
pacity. The batteries had been changed 
from time to time and the engine was 
to all appearances in fair condition. The 
exhaust pipe ran up through the roof, 
and a muffler was attached to the end of 
the pipe. This muffler is shown in section 
in Fig. 1. It consisted of a spherical 
shell perforated with two transverse 
slots. These allowed the gases to escape 
into the space between this inner shell 
and the two halves of the muffler walls. 
These two halves were bolted together, 
the flanges being serrated so that the 
gases could escape. These openings had 
become clogged with carbon until there 
was very little means of escape for the 
exhaust. A thorough cleaning of the 
muffler and grinding the valves put the 
engine in good condition again. 

Another engine was installed by the 
purchaser and failed to develop the rated 
power. As a last resort a man was sent 


from the factory and found that the en- 
gine had been connected up with nine 
elbows in the exhaust line and that the 
pipe was the same size its entire length, 
although nearly 100 ft. long. The pipe 
was rearranged so that four 45-deg. el- 
bows replaced seven of the 90-deg. el- 
bows. It was also shortened nearly one- 


Fic. 1. SECTION THROUGH MUFFLER 


half and where 2-in. pipe had been used 
in the first place 2'4-in. pipe was sub- 
stituted. The engine developed its full 
pawer after the changes were made and 
used no more fuel than before. 

Gas engines, and particularly those of 
medium size, are sent out equipped with 
an exhaust vessel, usually of cast iron 
and with a capacity of three to five times 
the displacement of the engine cylinder. 
These are of great service in allowing 


Board Cover... 


the gases, yet gives them a chance to 
escape rapidly and without causing back 


“pressure on the engine. The box is 


fitted with a manhole on which is placed 
a light cover, serving as a safety valve 
in case of an explosion of unburned 
gases in the muffler. A pipe is run from 
the box to the atmosphere, arranged so 
that it will drain out any water. 

An installation similar to the forego- 
ing had been installed in connection with 
a stationary engine and had been satis- 
factory for the several months it had 
been in service. The engine, after be- 
ing started one morning and coming up 
to speed, suddenly stopped when the 
muffler cutout was closed, and it was 
found that the cylinder was filled with 
water. At first it was supposed that the 


‘gasket between the cylinder and the head 


was leaking, but it proved not to be. By 
referring to Fig. 2, it will be seen that 
the muffler is near the building and di- 
rectly under the overhang of the roof 
where water could fall directly on the 
cover. During the night a heavy rain 
had fallen which had washed obstruc- 
tions over the end of the outlet pipe near 
the muffler. Water had accumulated in 
the muffler and as the engine had a hit- 


Obs truction here 


Power, 


Fic. 2. SECTION THROUGH MUFFLER, SHOWING OBSTRUCTION 


the exhaust to drop to atmospheric pres- 
sure near the exhaust valve, but usually 
are not very effective as a silencer. One of 
the mosi satisfactory mufflers for medium- 
sized engines is a concrete box buried 
underground somewhere near the engine 
room and outside the building. These 
boxes have a capacity several times that 
of the engine cylinder, and are as a rule 
filled with broken rock. This breaks up 


and-miss governor that governed by hold- 
ing the exhaust valve open, the water had 
been sucked back into the cylinder the 
minute the engine had been thrown on 
the muffler. The water short-circuited 
the igniter and stopped the engine. In 
another case the same thing happened, 
due to water running down the exhaust 
pipe and filling the exhaust vessel while 
the engine was idle. An exhaust pipe 
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should be protected so that water can- 
not enter it. Trouble of the kind men- 
tioned is not likely to happen to engines 
that do not govern by holding the ex- 
haust valve open, but are constant com- 
pression engines or are throttle governed. 

Many get into trouble through not al- 
lowing for expansion in the exhaust pipe. 
An engine was installed in the basement 
of a building and the 4-in. exhaust pipe 
run over to the wall and then up. No 
exhaust vessel was used and the 10-ft. 
length of pipe was run so near the wall 
that the elbow almost touched it when 
cold. Trouble was experienced in keep- 
ing the packing between the exhaust- 
valve casing and the cylinder tight; the 
expansion and contraction of the exhaust 
pipe being the cause of the trouble, 
which disappeared when the pipe was 
changed. A swing joint was placed in 
the pipe, which is perhaps the easiest 
way to provide for expansion and con- 
traction in an exhaust pipe. Expansion 
joints cannot well be used on account 
of the difficulty in keeping the packing 
in good condition. The pipe is some- 
times mounted on rollers where the ar- 
rangement is such that one end is free 
to come and go. 


American Practice in Rating 
Internal Combustion 
Engines—V* 


By T. C. ULBRICHT AND C. E. Tor- 
RENCE, JR. 


EFFICIENCY TABLE FOR AMERICAN 
PRACTICE 


One of the objects of this investigation 
was to derive an efficiency table for 
American practice similar to that derived 
some years ago by Giildner for German 
practice. Consequently, Table 4 was de- 
veloped from the data given in the pre- 
ceding articles of this series. This table 
contains the lower heat values, the actual 
and theoretical air supply, the British 
thermal units per cubic foot of mixture 
with different excess coefficients, the fuel 
consumption per rated brake horsepower- 
hour, and the thermal efficiency based on 
the brake horsepower for engines from 
5 hp. up, for all the common gases and 
oil fuels used for power purposes. 

The lower heat values per cubic foot 
and per pound are from the data given in 
Table 1 of Article III. However, in actual 
design it is unnecessary to use such ex- 
act vaiues; for instance, instead of 589 
B.t.u. per cu.ft. for carbureted water gas, 
590 or 600 B.t.u. would be a sufficiently 
close approximation. 

The columns on British thermal units 
Per cubic foot of mixture marked with 
asterisks (*) show the excess coefficient 
of air generally used for best results. 
Under air required in cubic feet, actually, 


*Copyrighted, August, 1912, by T. C. 
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the values representing average practice 
are also marked with asterisks. 

The heat consumption in British ther- 
mal units per brake horsepower is found 
as follows for each case: 

2545 

Thermal efficiency 


The consumption of fuel in cubic feet 
per brake horsepower is found by divid- 
ing the British thermal units per brake 
horsepower by the British thermal units 
per cubic foot of fuel (lower heat value) 
as, for instance, for carbureted water gas, 

14,300 
589 
FUEL CONSUMPTION GUARANTEES 

The following tabulations show the 
range in fuel consumption as guaranteed 
by American manufacturers for their en- 
gines with different fuels. In most cases 
the values are on the safe side, as actual 
tests show much lower results. 


= B.t.u. per b.hp.-hr. 


= 24.3 cu.ft. 


PropucER GAS 


Fuil load— 

9370 to 13,500 B.t.u. per b.hp.-hr. 

15 to 18 cu.ft. of gas per b.hp.-hr. 

1.12 to 1.25 lb. of coal as fired. 
Three-quarter load— 

11,000 to 13,000 B.t.u. per b.hp.-hr. 
One-half load— 

12,250 to 16,000 B.t.u. per b.hp.-hr. 
One-quarter load— 

17,000 B.t.u. and upward per b.hp.-hr. 


NATURAL GAS 


Full load— 

8000 to 15,300 B.t.u. per b.hp.-hr. 

10 to 18 cu.ft. of gas per b.hp.-hr. 
Three-quarter load— 

10,700 to 12,000 B.t.u. per b.hp.-hr. 
One-half load— 

12,250 to 16,000 B.t.u. per b.hp.-hr. 
One-quarter load— 

17,000 B.t.u. per b.hp.-hr. and upward. 


ILLUMINATING GAS 


Full load— 

10,000 to 13,800 B.t.u. per b.hp.-hr. 

15 to 20 cu.ft. of gas per b.hp.-hr. 
Three-quarter load— 

11,000 to 12,000 B.t.u. per b.hp.-hr. 
One-half load— 

13,000 to 16,000 B.t.u. per b.hp.-hr. 


BLAST FURNACE Gas 


Full load— 

10,500 B.t.u. per b.hp.-hr. 
Three-quarter load— 

11,500 B.t.u. per b.hp.-hr. 
One-half load— 

13,600 B.t.u. per b.hp.-hr. 


KEROSENE 


Full load— 
13,240 to 16,150 B.t.u. per b.hp.-hr. 
0.1 gal., or 0.75 to 0.84 Ib. per b.hp.-hr. 
for small engines. 
0.56 to 0.65 1b., or 0.725 to 0.901 pints 
per b.hp.-hr. for large engines. 
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GASOLINE 
Full load— 
10,820 to 15,500 B.t.u. per b.hp.-hr. 
to ro gal. per b.hp.-hr. 
0.586 to 0.968 Ib. per b.hp.-hr. 
0.8 to 1.1 pints per b.hp.-hr. 


FuEL OILs 


Full load— 
8720 to 13,320 B.t.u. per b.hp.-hr. 
0.1 to 0.128 gal. per b.hp.-hr. 
0.393 to 0.74 lb. per b.hp.-hr. 
1 pint (average) per b.hp.-hr. 
FuEL Oils FOR AMERICAN DIESEL ENGINES 
Full load—- 
9029 to 11,200 B.t.u. per b.hp.-hr. 
0.0608 to 0.0784 gal. per b.hp.-hr. 
0.447 to 0.588 Ib. per b.hp.-hr. 


A Jacket Water Trouble 


and Its Cure 
By A. D. WILLIAMS 


A newly instailed 300-hp. gas engine 
gave considerable trouble. The cylinders 
were vertical and the jacket water en- 
tered the bottom of the jackets, then 
passed up to the cylinder head, thence to 
the exhaust valves and the jacket sur- 
rounding the connection to the exhaust 
manifold. Some of the water passed to 
the exhaust gas spray and the rest re- 
turned to a sump, from which it was 
pumped to a cooling tower. This method 
of circulation brought the coolest water 
around the lower part of the cylinder, 
and though the cylinder had been bored 
with a slight taper to compensate for con- 
traction at this point, it was found that 
the piston had some tendency to seize 
at the bottom of its stroke, and required 
excessive lubrication. 

The engine had a fairly constant load 
and was operated 24 hours a day, seven 
days a week. The continuous operation 
gave ample time for the engine to get 
heated up all over and no shutdown 


periods allowed opportunity to cool off. - 


It was found, however, that the machine 
could not be held to the continuous 
schedule, but had to be shut down fre- 
quently to provide cooling periods. 

One of the troubles was a tendency of 
the cylinder-head jackets to become vapor 
bound; hence it was found necessary to 
vent them. The exhaust outlets and the 
jacket water got exceedingly hot. The 
upper part of the cylinder and the top 
head became so hot that to touch them 
burnt the hand. Some slight exhaust-valve 
troubles, due to overheating, were also 
experienced. 

The engineer in charge suggested that 
reversing the cooling-water circulation 
would reduce the trouble. The builders 
of the engine were dubious, but agreed 
to make the change without charge 
provided the -plant would pay the 
cost of restoring the old system if 
the one suggested proved inoperative. 
The change consisted in removing the 
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waste-water manifold from below the 
exhaust outlets and connecting the 
cooling-water supply at this point; 
while the old cooling-water connections 
to the bottom of the cylinder jackets were 
replaced by a waste-water manifold. The 
waste line from this manifold was run 
with an inverted “U” in it and connected 
to a pipe leading to the cooling-water 
sump. This inverted “U” was made high 
enough to maintain about 1% in. of 
water on top of the upper cylinder head 
and a vacuum breaker was placed at its 
highest po‘nt to prevent this water siphon- 
ing out when the supply was cut off. 

With the new system of circulation the 
cool water becomes warmed in the ex- 
haust-outlet jackets and causes a large 
drop in the temperature of the exhaust 
gases with a reduction in the amount of 
water required to be injected into the 
exhaust manifold. The water on the top 
of the cylinder head and in the cylinder 
jackets has a gradually increasing tem- 
perature, and there are no marked differ- 
ences in temperature, such as occurred 
when the cool water entered the cylinder 
jacket. The consumption of cylinder oil 
is considerably reduced and the piston no 
longer tends to seize. Runs of several 
weeks’ duration are now frequently made 
with this engine. 


CORRESPONDENCE 
Piston Rings Caused Trouble 


Our 15x14-in., three-cylinder, vertical, 
producer-gas engine had been giving 
trouble by the governor ‘hunting and 
jumping at all loads. The engine had 
been in use about two years, running on 
an average of 6 hr. a night and during 
this time the pistons had not been re- 
moved; consequently the rings were in 
bad condition, causing a loss of com- 
pression as the indicator diagrams 
showed. At first we did not connect this 
with the actions of the governor, but after 
going all over the governor bearings, tak- 
ing up all lost motion, setting the valves 
and timing the ignition, without any re- 
lief, we decided to remove the pistons, 
taking one out each night after shutting 
down. A slight improvement was noticed 
after the first piston had been cleaned 
and replaced, which encouraged the work 
of removing the others, and, after they 
had all been overhauled, the engine 
settled down to its usual satisfactory per- 
formance. 

This happened about 18 months ago, 
and recently the engine began to act in 
the same manner, namely, loss of com- 
pression coincident with the governor 
hunting. Therefore we again removed 
the pistons, cleaned the rings, putting in 
new rings for those that appeared worn, 
and now the engine is again running as 
it should and carries its full load. 

J. W. FRIEs. 

Middleboro, Mass. 
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Combined Central Heating 
and Electric Plants* 
By Epwin D. DREYFus 


Operating a heating plant singly is 
only attractive under favorable circum- 
stances. Electric stations, operating in- 
dependently, are successful in most 
cases; but by effectively combining the 
two, very fair returns should accrue. 
This paper aims to present some new 


Heating and Ventilation 


Considered as power-plant problems. 


is important. The monthly temperature 
for the year from the U. S. Signal Service 
and Blodget’s Climatology for eight first- 
class cities of this country are reproduced 
in Fig. 1. Pittsburgh’s climatic condi- 
tions, excepting possibly a small differ- 
ence of humidity, proves to be a fair av- 
erage between latitudes 38 and 43 deg., 
which embrace the territory investigated. 
This is shown more clearly in Fig. 2, 
where the average of all these curves is 
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character of the heating system, it is un- 
safe to generalize. A specific example 
should be followed, and therefore an as- 
sumed station has been laid out to con- 
tain three 1000-kw. automatic bleeder tur- 
bines and two 1000-kw. standard con- 
densing turbines. This station is intended 
to serve a maximum average heating de- 
mand of 65,000 Ib. of steam per hour, 
and an electric peak of 4600 kw. These 
demands occur during different months 
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Fic. 1. MONTHLY TEMPERATURE CURVES 


developments in prime movers, more par- 
ticularly in the steam-turbine field, where- 
by improvement in efficiency of the con- 
solidated electric steam-heating plant may 
be effected. 


0 
Jan. Feb Mar. Apr. May June July Aug Sept Oct Nov. Dec 


shown by the dotted line, while a 20- 
year average for Pittsburgh is repre- 
sented by the heavy line. The analysis 
of these conditions is not complete. Ef- 
fects of not only daily changes, but the 
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Fic. 2. MONTHLY TEMPERATURES AT PITTSBURGH 


of the year, the high electrical peak in 
December, and the greatest heating con- 
sumption in February. The ratio of the 
maximum kilowatts to heating steam de- 
mand of the plant is 1 to 14.2. The con- 
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Fic. 3. Hourty ATMOSPHERIC TEMPERATURES AT 


PITTSBURGH 


TEMPERATURE FACTORS 


As the paper is concerned principally 
with heating requirements, a study of the 
Seasonal, daily and hourly variations in 
temperature in some typical latitude 
where a heating plant may be installed 


“Abstract of a paper read before the 


District Association at 
etroit. 


hourly variations as well, must be prop- 
erly examined. Hence the records of 
the U. S. Weather Bureau at Pittsburgh 
have been consulted, and 20-year aver- 
ages have been plotted in Fig. 3. 


STEAM CONSUMPTION 


As the exhaust-steam demand through 
the vear will depend upon the extent and 


Heating Steam, Thousand Pounds per Hour 
Fic. 4. OUTSIDE TEMPERATURES AND STEAM 


Power 


REQUIREMENTS 


ditions apply approximately to a city of 
about 80,000 to 100,000 population. 

The hourly steam consumption for dif- 
ferent outside temperatures (standard in- 
side room temperature of 70 deg. F. un- 
derstood) is arrived at empirically from 
available data, as given in Fig. 4. The 
dotted curve is derived from a curve 


given by F. C. Chambers in the proceed- 


: 
POWER 
‘ 
Bai 
7 
- 
is 
ras 
4 
4 
; 
= 358 
Pe 
et 


264 


ings of the National District Heating As- 
sociation for 1911. The circles repre- 
sent points given by a 6000-kw. central 
station in Illinois. The full line repre- 
sents an average curve assumed for the 
accompanying calculations. 

As the outside temperature decreases 
and the steam consumption in the heat- 
ing system changes correspondingly, the 
pressure at delivery from the power house 
must be raised to overcome the friction 
losses and effect of condensation which 
increases as the demand becomes greater. 
A schedule of pressure is usually es- 
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tablished, and the curves in Fig. 5 will 
indicate suitably the proportionate pres- 
sures that should exist at the outgoing 
feeders from the power house for dif- 
ferent outside temperatures. These fig- 


ures are somewhat arbitrary, as obviously , 


the absolute pressures in any case will 
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Fic. 6. ADVANTAGES OF LOW-PRESSURE 
OVER INTERMEDIATE-PRESSURE BLEEDING 


depend upon the size of mains used and 
their length or lineal equivalent. 


TYPES OF PRIME MOVER 


Where the heating demand was a large 
factor, reciprocating engines have been 
used principally. They have been simple 
or compound noncondensing, compound 
condensing with provision for bleeding 
from the receiver, or else the plant has 
been a combination of these types to pro- 
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duce the best results for existing condi- 
tions. Compound reciprocating engines 
with moderate cylinder ratios, have been 
often selected so that the engine may 
run alternately condensing or noncon- 
densing as the demands may dictate, but 
Fig. 7 makes plain that a large loss of 
economy will occur during the nonheating 
seasons, as well as during times of light 
heat demand. Noncondensing steam tur- 
bines have been installed in a few cases, 
as well as condensing steam turbines 
where steam has been bled from the 
intermediate stage. 

Within the last two years a special tur- 
bine has been devised in which the steam 
not bled is automatically diverted to the 
low-pressure section. The earlier types 
of engines and turbines are already well 
understood. The construction of the new 
Parsons’ machine closely resembles a 
standard condensing turbine, the main 
departure being locating a diaphragm be- 
tween the intermediate- and low-pressure 
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allowing it to operate strictly condensing 
and thereby develop its maximum power. 


BLEEDING AT LOW AND INTERMEDIATE 
PRESSURES 


The distribution of work throughout a 
turbine is divided roughly as two-tenths 
in the high-pressure, three-tenths in the 
intermediate-, and five-tenths in the low- 
pressure section. This shows the sig- 
nificance of expanding the steam through 
the intermediate section before utilizing 
it in a heating system. The advantage 
derived is shown graphically in Fig. 6, 
the upper portion of which indicates the 
pressure variation at the entrance of the 
intermediate section. With the bleeder 
connection at this point, considerable 
throttling losses occur, as will be ap- 
preciated from lines A and B represent- 
ing the pressure at the latter section and 
the heating system respectively. 

For every pound of steam bled, ex- 
pansive energy will be lost correspond- 


Horsepowe 


1500__ 1750 2000 2250 2500 2750 


40,000 


35,000 


30,000 


r, Pounds 


25,000 


20,000 


15,000 


10,000 


' Steam Bled per Hou 


15,000 


10,000 


Steam Consumption per Hour, No Bleeding * 


J 
20,000 25,000 30,000 35,000 40,000 
POWER, 


Fic. 7. RELATION OF STEAM DISTRIBUTION AND POWER LOAD WITH VARIABLE 
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stages; the flow of steam is regulated by 
a gravity controlled valve. 

In the summer months when no ex- 
haust steam is demanded the bleeder 
valve may be lifted entirely out of the 
zone of action. In some installations 
bleeding all the steam from the turbine 
for extended periods may be desirable. If 
the turbine is fairly well loaded, as it 
would probably be under these circum- 
stances, having the steam pass through 
the entire turbine would prove more eco- 
nomical if none escapes to the atmos- 
phere. This would be accomplished by 
piping arranged so that the condenser 
could be cut out and the entire exhaust 
from the turbine directed into the heat- 
ing system. 

At times of brief heavy peaks in the 
electric load, a special device attached 
to the turbine can be used to automatical- 
ly disconnect it from the heating system, 


ing to the pressure drop from the inter- 
mediate section to the exhaust. Expand- 
ing the steam throughout this section be- 
fore bleeding will correspondingly re- 
duce the energy loss, the amount being 
equivalent to the additional work per- 
formed. The large drop in pressure oc- 
curring in the high-pressure stage does 
not indicate that this section is doing a 
proportionate share of the work as the 
heat drop through high-pressure ranges 
is far less than through the same range 
at lower pressure. 

The lower set of curves, Fig. 6, com- 
pares the loss in capacity which would 
be caused by the two bleeding systems 
for varying percentages of steam bled, 
assuming an equal amount of steam pass- 
ing through each turbine. The quantity 
of heat per pound theoretically lost by 
cutting short the expansion at the inter- 
mediate pressures determined by the 
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pressure-load line A, has been computed 
and expressed on a percentage basis for 
different amounts of steam bled. Values 
thus obtained are shown by dotted lines, 
the solid lines representing losses that 
occur with the improved method of bleed- 
ing from the low-pressure section. Evi- 
dently, therefore, the vertical distance 
between curves corresponding to equal 
bleeding demand, closely approximates the 
saving affected by a bleeding arrange- 
ment utilizing steam at low, rather than 
at intermediate pressure. Besides being 
more economical, low-pressure bleeding 
permits operating the heating system with 
the overload valve of the turbine open. 


CHARACTERISTICS OF AUTOMATIC BLEEDER 
TURBINE 


As the performance of the automatic 
bleeder must be known to appreciate the 
work in the continuation of the study or 
examination of the specific case under- 
taken, the characteristics of such a tur- 
bine are illustrated and discussed at 
some length. The triangular chart, Fig. 
7, enables a ready comprehension of the 
relation between the steam bled, steam 
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is diminished. This is due to the second- 
ary overload valve opening, as the tur- 
bine is designed for a normal bleeding 
demand and the low-pressure stages are 
accordingly proportioned to pass a cer- 
tain quantity of steam and, therefore, 
when this is exceeded, the turbine output 
while still increasing, does not increase 
at so fast a rate. 

To complete the exposition, a supple- 
mentary scale has been added besides that 
of the brake horsepower which gives 
at a glance the total steam consumption 
of the unit operated strictly condensing 
(a limiting condition). The other two 
interesting limits are lines AB and BC. 
The first gives total steam with no work 
developed in the* low-pressure cylinder. 
Line BC establishes a boundary for maxi- 
mum power which may be developed 
when a predetermined amount of steam 
is bled. When all steam is bled, as 
shown by the limiting line AB, the total 
amount supplied is slightly greater than 
that accounted for by the quantity bled. 
On first thought these should be equal, 
but owing to the construction employed, 
a little steam leaks past the packing into 
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tained, the results for each progressive 
month may b2 developed. In deriving 
the final curves, Fig. 9, an average curve 
sheet for each month was prepared, such 
as the ene shown in Fig. 8. To keep the 
related curves together, the average 
hourly temperatures were transferred 
from Fig. 3 and the steam required for 
heating during the day, from Fig. 4. The 
average hourly steam required is obtained 
from Fig. 4, and the variations occur- 
ring from hour to hour are interpolated 
from the previous data. The curves of 
the average day of the month have been 
made, in the twelve conditions intro- 
duced, to correspond with the typical 
monthly difference throughout the year. 
The total capacity of the units in ser- 
vice is shown by the stepped-lines. The 
units in operation, whether engine or tur- 
bine equipment, are scheduled on these 
average daily sheets; this was planned 
so that no hasty cutting in or out of 
different types would be necessary if the 
load swung widely from the normal. Fur- 
thermore, ordinarily the load surges ap- 
preciably so that the curve of output is 
quite irregular instead of smooth as rep- 
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supplied to the turbine (that is, draft on 
the boiler) and the quantity passed to 
the condenser for a given power load sus- 
tained by the unit. These curves have 
been plotted against brake horsepower on 
the horizontal, and weight of steam on 
the vertical scale. The solid lines ex- 
tending up and to the left, are lines of 
constant steam supply and show the in- 
Crease Of available power with decreased 
bleeding. As will be observed, this is a 
Straight line relation within certain 
Tanges, the power output increasing at a 
Constant rate as the amount passing 
through the low-pressure stages increases, 
as shown by the dotted lines which ex- 
tend up and to the right. As the latter 


reach a certain value, i.e., about 21,500 - 


lb., the slope of both the solid and dotted 
lines becomes steeper and corresponding- 
ly the rate of increase of power output 


the low-pressure section, which explains 
the apparent discrepancy. 

The curves shown in Fig. 7 are for 
one set of steam conditions only, 150 
Ib. initial pressure, dry and saturated, 5- 
Ib. gage bleeding pressure and 28-in. 
(30 in. bar.) vacuum at the turbine ex- 
haust. These particular curves apply to 
the turbine intended where the steam 
would always be bled in large quantities, 
and, therefore, contains only a relative- 
ly small low-pressure wheel. Where con- 
ditions require it, the automatic bleeder 
turbine may be made equally as efficient 
in operation as the standard designs of 
complete expansion turbines. 


WorKING RESULTS 


With the character of the steam and 
heating loads laid down, and the per- 
formance of the different units ascer- 
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resented. The use of the smooth curve 
is permissible, however, to facilitate 
working out the final quantities, if proper 
regard of the deviations is taken when 
connecting or disconnecting the units from 
the busbars. 

Taking the loads and the steam de- 
mands and referring back to the original 
data, the various points on the final 
steam-consumption curve were deter- 
mined. 

The monthly curve sheets show that 
for a few hours in the early morning the 
power load is so light that live steam 
must be bled to the heating main. This 
live steam is taken as part of the plant 
consumption, and is included in the total 
steam curves in Fig. 9. 

According to the curve in Fig. 4 no 
heating steam would be demanded when 
the outside temperature reached about 
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60 deg., and since the average monthly 
temperatures of May and September are 
more than 60 deg., no heating require- 
ment is shown for these months. Evi- 
dently, however, during part of these 
months some steam would be required, 
and hence the value of the total steam for 
these two months has been increased 
slightly when transferred to Fig. 9. This 
final curve sheet, shows graphically that 
the automatic bleeder turbine plant foi- 
lows the heating-steam requirement curve 
more closely than the compound-engine 
plant, indicating about 10.6 per cent. 
less steam used per year by the bleeder 
turbine equipment than by the piston-en- 
gine plant. It is not claimed that this 
comparison is by any means absolute, 
but practical operation will undoubtedly 
bear it out as a general proposition. 


CORRESPONDENCE 
Mr. Jahnke’s Heating Coil 


It is difficult to understand how the 
150-ft. wall coil, shown by H. A. Jahnke 
in the June 11 issue (Fig. 1), even re- 
mained on the wall plates when steam 
was turned on unless the pipe header 
shown at the right was so arranged that 
it would allow for expansion. A pipe 
coil of the length stated will expand a 
considerable distance, and, as in most 
long coils tke upper pipes will heat up 
before the lower ones, ample provision 
should be made to allow each pipe to ex- 
pand independently of the others; other- 
wise the cast-iron headers will likely be 
broken by the unequal expansion. 

The pipes may also buckle so much 
that the coil will lift in parts trom the 
hook plates, or if inclosed hangers are 
used, will probably be torn from the wall 
supports. 

The plan shown in Fig. 2 is good only 
for a coil about 200 ft. long. The turn 
shown at one end should be at least 3 
ft. long at the short side of the turned 
pipes. If there is not room overhead for 
a long turn, it can be made around a 
corner of the room. 

Some steam fitters claim that the turn 
around a corner has the advantage over 
the upper turn, for, in a long coil, as in 
Fig. 2, when steam is turned on, the ex- 
pansion may increase the length of the 
pipes several inches. If little steam is 
admitted the upper pipes will heat first 
and, as they lengthen, the elbow of one 
pipe will reach the next one to it and, as 
the last pipe mentioned may be cold and 
r'gid, the pressure of the hot pipe against 
it may be great enough to crack the el- 
bow. 

In a coil 200 ft. long it is good prac- 
tice to have a turn at each end. At the 
feed end there should be an upper turn, 
as shown in Fig. 2, aid at the drip end, a 
corner, or down turn. This would allow 
the pipes to move both ways and the 
Strain upon them and the headers would 
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be greatly decreased as compared with 
that shown in Fig. 2 of Mr. Jahnke’s 
letter. 
JAMES E. NOBLE. 
London Junction, Ont. 


Mr. Jahnke’s Fig. 1 in the June 11 
number is surely a bad installation. Any 
heating coil installed should be mitered 
either on the supply or return end and 
better still on both ends when the coil 
is 100 ft. long or over. I do not think 
two steam manifolds necessary fer the 
system in question, but would suggest 
that at least one end be mitered and that 
steam be introduced at each end of the 
supply manifold. 

A short time ago I installed a heating 
system in which one coil had nine 1%- 
in. pipes 225 ft. long. The supply mani- 
fold received steam at each end and the 
return end was mitered. The results from 
the system are entirely satisfactory. 

R. G. Cox. 

Harrisburg, Penn. 


From my experience I think the pro- 
posed coil shown in Fig. 2 is good prac- 
tice, considering its location and. use. 
There should, however, be swinging, or 
swivel connections and valves at both in- 
let and outlet to the coil. This swinging 
connection alleviates any strain that 
might be brought upon the coil by the 
expansion and contraction of the supply 
and return pipes. 

M. C. St. JOHN. 

Houston, Tex. 


Mechanics of Heating and 
Ventilating 


In the review of my book on “Mechan- 
ics of Heating and Ventilating,” which 
appeared in the June 11 issue, it is 
claimed that nothing is said about ar- 
ranging the piping to balance distance 
as well as the friction heads. The dis- 
tance is taken into account in all prob- 
lems. While not always specially men- 
tioned, the ways and means of allowing 
for length are really self-evident. The 
example for forced hot water shows a 
case with distances of about 1500 ft. each 
way. 

Regarding the relation of the static 
head with reference to the height of 
the expansion tank, I think that when 
the tank connections are properly placed 
and sized, and the suction head is kept 
well below the static head, there will be 
no trouble with an open tank. 

The apparent errors quoted for the dif- 
ferential heads 70.8 and 83.8 arise from 
the fact that the last decimals of the den- 
sities from which they were figured had 
been omitted in the test. In any event, 
the discrepancies are within the varia- 
tions of different data on the properties 
of water. They would make less than 1 
per cent. difference on the differential 
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head and be of no consequence at all in 
equalizing a system. 

My statement on omitting reducing 
valves was given more as a theoretical 
possibility, and refers only to the trans- 
mission of live steam at high-pressure 
drop, not to exhaust heating. 

The pressure drop of 6 to 12 Ib. per 
sq.ft. will give slightly larger mains 
than are used by most engineers, but this 
in my opinion is desirable, all things con- 
sidered. If equilization is carried fairly 
close, there is no reason why a larger 
drop cannot be assumed. It is all a mat- 
ter of judgment, depending on the situ- 
ation. 

K. MEIER. 

New York City. 


Expert Piping 


The accompanying sketch shows how 
the condensation from a back-pressure 
heating system is to be returned to the 
exhaust pipe, above the back-pressure 
valve, unless the engineer, in charge of 
the plant, succeeds in presenting a more 
convincing argument than a plain state- 
ment of facts and principles, to the “‘ex- 
pert” installing the system, and the owner 
blindly allowing the expert full authority. 


Keturn Pipe from Coils 


NOVEL CONNECTION OF HEATING COIL 


So positive is the owner that the ex- 
haust will merely be bypassed through 
several hundred feet of heating coils and 
return to the exhaust pipe without any 
change in its condition, that, should he 
discover the engineer seeking to enlist 
outside interference, he would possibly 
discharge him. Before risking his repu- 
tation in operating such a system, the en- 
gineer would like the opinion of readers 
on the proposed piping, and what course 
they would suggest to convince the owner 
of the fallacy of the idea. 

R. EssiNGER. 

Nahant, Mass. 
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Purchased Current For Sum- 
mer Service 

Elsewhere in this issue we print the 
arguments of W. A. Blonck, of Chicago, 
who endeavors to convince the office- 
building owner that it would be cheaper 
to shut down his plant during the sum- 
mer months and purchase electrical en- 
ergy from the central station. He at the 
same time concedes that during the heat- 
ing season the operation of the isolated 
plant is the more economical. 

If such a course were feasible we 
should gladly commend it; for not only 
are we solicitous as to the welfare of the 
engineer, but we also want to see the 
owner run his plant as cheaply as pos- 
sible consistent with efficiency and good 
service. Mr. Blonck’s arguments, how- 
ever, although attractive at first glance, 
prove very superficial upon analysis. 

In the first place, if the plant were 
run on central-station service during the 
summer months, it would necessitate elec- 
tric elevators and all motor-driven pumps 
and auxiliaries. Doubtless very few office 
buildings are thus equipped and to change 
over would incur considerable expense. 
Also with all electric-driven auxiliaries 
a profitable source of exhaust steam for 
feed-water heating during the winter 
months would be removed, and this ex- 
haust steam would have to be taken from 
the main engines at the expense of the 
heating system. Moreover, many build- 
ings are fitted with absorption refrigerat- 
ing systems which require exhaust steam 
during the summer. 

As for the labor, it would be poor 
policy for any management to break up 
the personnel of its operating force dur- 
ing the summer season. This would tend 
to less efficient service and consequently 
higher cost of operation during the heat- 
ing season. On the other hand, if left 
intact it would mean a large labor item 
which must be charged against the sum- 
mer service. Furthermore, not only must 
the labor be thus charged but the in- 
terest, depreciation, taxes, insurance, etc., 
on the idle equipment must be likewise 
charged against the purchased current. 


It is doubtful if current could be pur- 
chased so cheaply, under a short-term 
contract, with these additional charges 
as to make the total cost of summer ser- 
vice less than when operating the iso- 
lated plant. 

Turning now to the central-station 
viewpoint, it is questionable whether any 
central station would care to enter ex- 
tensively into this class of service with- 
out charging a rate commensurate with 
the conditions, unless on the chance that 
having once obtained the customer for a 
five months’ contract, and thus secured 
a foothold, it would be easy to induce the 
owner to use central-station service al- 
together. 


Two Kinds of Engineers 


Assurance, self-confidence and a gen- 
eral belief in his ability and knowledge 
to do things are strong assets to an en- 
gineer, when they are justified. Such 
men, if not overburdened with egotism, 
make valuable acquaintances, especially 
if disposed to impart their knowledge to 
others. 

Not uncommonly, a man well informed 
on some particular subject more or less 
interesting to other engineers, refuses to 
impart any of his information, taking the 
stand that, as he had to dig for what 
he knows, others can do the same. This 
is a questionable policy. A selfish man 
seldom accomplishes much or attains to 
high regard. 

At the other extreme is the engineer 
who thinks he knows much more than 
he really does and is prodigal with his 
advice. When an engineer reaches the 
stage that he cannot admit anyone is 
right who differs with him, disputes 
everything that does not coincide with 
his experience, however limited that may 
be, and insists on his opinions against 
all argument or reasoning, he becomes 
an unmitigated bore. 

Fortunately, few engineers belong to 
either of these’ classes. Most of them are 
glad to share the benefit of any informa- 
tion they possess and have respect for 
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the views held by others. Both attitudes 
are evidences of broad-mindedness, and 
that is one of the characteristics of the 
truly great. 


Massachusetts Boiler Law 


That the provision made for consider- 
ing changes in the Massachusetts Boiler 
Rules’ twice annually, was wise cannot 
be gainsaid. Advantage has been taken 
of this provision a number of times, and 
it has relieved many situations that were 
embarrassing to both the boiler manufac- 
turers and those interested in the just 
enforcement of the. rules. It appears 


from recent developments that some 


changes in the law itself are advisable. 

The recent resignation of the chief in- 
spector of the department developed the 
fact that no provision had been made 
for such a contingency and a successor 
could not be appointed; but this was a 
matter that affected the department alone. 
A more serious condition has been re- 
cently developed which affects the right 
of an inspector to earn his living. A 
company writing boiler insurance in the 
State of Massachusetts, recently dropped 
that line and had its business taken over 
by another company, which necessitated 
disbanding its boiler-inspection force. 
The company going out of business had 
in its employ an inspector who only a 
very short time before had passed an 
examination and secured a certificate of 
competency. This inspector was now out 
of a job, but having received the stamp 
of approval of the Massachusetts au- 
thorities; his services were naturally in 
demand, and another company engaged 
in the same line of business employed 
him. 

The Massachusetts law provides that 
an inspector’s certificate is cutomatically 
revoked when he ceases to be employed 
by the company that employed him at 
the time of making application for the 
certificate; so this inspector had no cer- 
tificate of competency, but there appeared 
to be no reason why a new one could not 
be obtained. However, when application 
was made, the information was received 
that ninety days must elapse between two 
examinations to comply with the law. This 
is certainly a great injustice to a man 
who earns his living by inspection work, 
and we believe it will be found uncon- 
stitutional to deprive a man of his rights 
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in such manner. Why should not an in- 
spector holding a certificate of com- 
petency have it transferred without fur- 
ther examination if he should desire to 
become employed by a different insur- 
ance company ? 

What chance has an inspector in Mass- 
achusetts to better his condition? If he 
seeks a more remunerative position with 
another company he must first forfeit 
the certificate of competency which he 
holds and stand another examination. If 
he should fail he would be without means 
of obtaining work as an inspector at all, 


and could not even return to his former . 


position. Such conditions as these need 
prompt attention if the Massachusetts 
Boiler Laws are to continue their suc- 
cessful start. 


Excess Air Indicated by 
Superheat 


With a correctly designed furnace and 
proper firing, complete combustion de- 
pends almost entirely upon the control 
of the air supply. This is now recog- 
nized as fundamental. When using oil 
fuel this regulation, for obvious reasons, 
is much easier than when burning coal. 
In either case the temperature and com- 
position of the flue gases are usually de- 
pended upon to ind’cate whether too 
much or too little air is admitted. 

We understand, however, that during 
some tesis on one of the large oil-burn- 
ing plants on the Pacific Coast an entirely 
different method was employed to ascer- 
tain the proper amount of air. It was 
discovered during the preliminary tests 
that too much excess air was invariably 
accompanied by an increase in the super- 
heat, whereas an inadequate supply was 
indicated by a decrease in the degrees of 
superheat. While this puzzled the en- 
gineers at first it was finally explained 
as follows: 

The boilers were of the B. & W. type 
and with an excess of air the furnace 
temperature was lowered and _ conse- 
quently less heat was absorbed by the 
first pass. This being true the tempera- 
ture of the gases passing the super- 
heater were higher and more heat was 
absorbed by the superheater. 

This means of indicating the proper 
air supply was found to work so satis- 
factorily that it was depended upon to 
a large extent throughout the tests. While 
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local conditions may have favored this 
way of indicating the air supply, still it 
is reasonable to assume that it could be 
employed in other cases. It is simple 
and its general reliability is worth in- 
vestigating. 


-Precautions against Damage | 
from Tube Failure 


As has been stated many times in these 
columns, the only legitimate excuse for 
boiler laws and the licensing of engi- 
neers is the duty which devolves upon 
the government to adopt and enforce such 
safeguards as may reasonably be ex- 
fected to protect the public or those con- 
cerned with the operation of steam plants. 

One of the simpler devices that affords 
considerable protection to the attendant, 
where a water-tube boiler is used, but 
which is rarely adopted, is the inward 
opening fire-door. Tube failures in water- 
tube boilers are of daily occurrence, and 
while it behooves the insurance interests 
as well as municipal and state authorities 
to investigate and see if the number of 
such failures cannot be reduced, there is 
little likelihood of the problem being 
thoroughly solved in the near future; in 
the meantime life, limb and property 
are being sacrificed in such accidents. 

Inward opening fire-doors will not pre- 
vent serious or fatal results in all cases 
of tube failures but are likely to in the 
majority of such accidents. 

Not often is the brickwork disturbed 
by these accidents; but the fire-doors are 
usually blown open, and if the fireman 
happens to be in his accustomed place, 
directly in front of the boiler, he is either 
burned by flying coals or escaping steam, 
or inhales flame, and this nearly always 
is fatal. Power is constantly striving to 
be of benefit to the power-plant operative, 
and we would advise every engineer em- 
ployed where water-tube boilers are used 
to endeavor to persuade the owner to 
equip them with doors which will not 
fly open when a tube bursts. Every fire- 
man, because he is the one most vitally 
interested, should insist that his engineer 
urge this safeguard. Power advises 
adopting such rules as are necessary to 
procure these devices for use in water- 
tube boilers, in states or municipalities 
having enacted or contemplating the en- 
actment of laws governing the operation 
of boilers. 
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Readers with Something to Say 


A letter good enough to print will be paid for. 
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Ideas, not mere words, wanted 


Water-Sealed Flue-Gas 


Collector 


The: flue-gas sampler illustrated is 
made of light galvanized iron riveted to- 
gether, soldered at the joints, and may 
be of any convenient size. The handles 
on the side of the open cylinder allow 
hanging it up if it cannot be set down. 


Pet Cock 
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WATER-SEALED FLUE-GAS COLLECTOR 


If the closed cylinder is placed in the 
open one, as shown, and the water run 
out, it will cover the lower cock, acting 
as a water seal preventing air from en- 
tering the collector if it is not removed 
instantly. If a sample over several hours 
is desired (three hours being the prac- 
tical limit for the size shown), the cocks 
should be adjusted at intervals, for when 
the water flows out, the pressure is re- 
duced, decreasing the amount of flow, 
thereby sucking in more gas during the 
first periods than the last. 


If the ccllector is connected to the flue 
by a short piece of rubber tubing, it 
can be easily removed and carried to 
wherever the Orsat apparatus is s‘tuated. 

C. L. BARNUM. 

West New Brighton, N. Y. 


State License Laws 


I have read with interest the articles in 
Power from time to time relative to state 
engineers’ license laws. I hold an engi- 
neer’s license and believe that every en- 
gineer should be required to pass an 
examination based on years of practical 
experience as well as technical educa- 
tion before he is intrusted with the re- 
sponsibilities of operating a plant, the 
number of years experience varying ac- 


‘cording to the class of license he pro- 


cures. However, I do not believe an en- 
gineers’ license law is needed, particular- 
ly in this state, as badly as a state boiler- 
inspection law. This has been brought 
more forcibly to my mind since | took 
charge of the plant I am now operating. 

To save the expense of a boiler plant 
and also of rehandl'ng coal, a local plant 
erected its engifie room near a coal mine 
and receives steam from the boilers that 
operate the mine. The coal company is 
paid for the steam used. In the mine 
boiler house are four 72-in. and two 60- 
in. boilers, 16 ft. and 18 ft. long, re- 
spectively, set up in large sandstone 
rocks and lined inside with ordinary red 
brick; all are in bad shape. They are 
all half-flush front boilers with the iron 
fronts cracked in several places, and 
most of the brick lining is gone. 

The management refuses to use glass 
water gages and for gage-cocks ordinary 
pet-cocks and ™%-in. globe valves are used 
which either fail to work at all, or blow 
all the time. Each boiler is fitted with a 
steam gage, but no two register alike 
and none are correct. The flues are so 
scaled inside and out, and so corroded 
that every few days some need roll- 
ing. This has been done so often that 
the flues in some of the boilers are al- 
most as thin as paper. 

Most engineers agree that a boiler-in- 
spection law would help them in their 
work. As I have to be on duty most of 
the day, I am very thankful that the 
engine room is some distance from the 
boiler room. It seems to me, while the 
states are passing other laws to protect 
life and property, it would be well to 
condemn the old lever safety valve, and 
require a good reliable spring-loaded pop 


valve having means to lock it after be- 
ing set. 

From my experience, as well as from 
articles published in Power, it appears 
that ignorant firemen continue to hang 
heavy weights, etc., on the lever which 
prevent the valve from working. In a 
little plant a few years ago where the 
boilers were fitted with lever safety 
valves the working pressure was 100 Ib., 
but the steam gage in the engine room 
reg’stered 130 lb. and so did those on 
the boilers. After questioning the fire- 
man I climbed on.top of the boiler and 
found a piece of 2x4-in. joist placed be- 
tween the lever and the roof truss. 

Of course, the fireman denied placing 
it there. If a reliable pop valve was used 
this could not happen. 

D. E. AbDEN. 


Wilburton, Okla. 


Bypassing the Draft in a 
Blower System 


The illustration shows how I produced 
draft in a pipe carrying sawdust from 
a dust collector to a boiler, to move the 
sawdust when the incline of the pipe 
was insufficient for it to flow by gravity. 


BYPASS AND DAMPERS ON BLOWER PIPE 


By tapping the blow pipe, which is 12 
in. in diameter, and connecting a 3-in. 
pipe A the outlet of which blows down 
the 8-in. pipe leading to the boiler, enough 
draft was produced to blow the sawdust 
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to the boiler. The gate B turns sawdust 
to the bin or boiler; gate C turns on the 
draft. When the rope is pulled in the 
boiler room, gate C having the light 
weight D attached, opens first, starting the 
draft. By continuing to pull the rope, 
gate B turns the sawdust under the 
boiler. By loosening the rope in the 
boiler room, gate B closes first, turning 
the sawdust into the bin, then the gate C 
closes, cutting off the draft. 
CHARLES G. BUDER. 
St. Louis, Mo. 


Home Made Devices for 
the Plant 


The following are three of the most 
useful devices about the plant that I 
know of; they are all home-made, too, 
The pipe-bending plate, Fig. 1, can be 
made of a piece of 4x34-in. angle iron 
A and two sheaves B, and is held in a 
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Steam Pipe Peculiarly Ob- 
structed 


We had considerable trouble with the 
2-in. steam line to our feed pumps. One 
point of this line kept clogging, at times 
to such extent as to aimost cut off the 
steam supply to the pumps. At first 
we were puzzled as to the cause of the 
trouble, but when it was repeated aga‘n 
at exactly the same point (the pipe be- 
ing perfectly clean at all others) I con- 
cluded that the sediment could not have 
been carried over with the steam. | 

These pumps are equipped with piston 
governors which are connected to the 
steam and discharge pipes A and B, as 
shown. As the pressure in the discharge 
pipe is higher than that in the steam 
pipe, and the governor piston C leaks 
more or less, water moves continucusly 
toward the latter pipe, and whatever sedi- 
ment is in the water moves with it. This 
sediment remains in solution up to the 


FIG.2 
Fic. 1. PIPE-BENDING DEviICE HOSE-CLAMP VISE 


vise while making the bends. The sheaves 
should have the radius at which it is 
desired to bend the pipes, but almost 
any bend or combination of bends can 
be secured by shifting the position of the 
sheaves, and they will be smooth and 
free from kinks and will be uniform. The 
bender will be found especially useful 
on brass pipes and conduit. 

The hose-clamp vise, Fig. 2, makes the 
putting on of clamps easy. The clamp 
is slipped on the hose, the vise clamped 
on it and screwed tight, and the bolt is 
put in. The vise will be found especial- 
ly useful on heavy hose used about the 
boiler room. 

The steam hose clamp, Fig. 3, is made 
of %-in. plate steel cut and bent to suit 
the hose and pipe for which it is in- 
tended. It is the only clamp I have ever 
found which will positively hold a steam 
hose working under high pressure. It 
eliminates all possibility of the firemen 
getting burned while blowing soot from 
the tubes. 

S. H. FARNSWORTH. 

Chicago, Ill. 


A SERVICEABLE HOSE CLAMP 


point where the governor pipe enters the 
Steam line, where it comes in contact 
with the steam, settles on the walls of 


POWER 
OBSTRUCTED STEAM PIPE TO PUMP 
GOVERNOR 


the pipe, bakes, and remains as at D, 
until it is chipped out. 

Until provisions were made to remedy 
this, the pipe had to be removed and 
cleaned at least once a month. 

K. W. KARLSON. 

Racine, Wis. 
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A Handy Home Made Water 
Sprinkler 


In many manufacturing plants, the en- 
gine and boiler rooms are the pride of 
the establishment and every effort is 
made to keep them thoroughly clean. 

One of the most useful articles in our 
boiler house for this work is a water 
sprayer for dampening ashes at fire- 
cleaning time. Those using stationary 
grates and pulling ashes out through the 
fire-doors know how the clouds of fine 
ashes arise and settle on the boiler fronts, 
and all surrounding walls and objects. 

The sprayer is made of pipe fittings, 
as ‘Illustrated. When cleaning a fire, after 
pushing it back to the bridge-wall, the 


SPRINKLER MADE OF PIPE FITTINGS 


clinkers are allowed to burn off if pos- 
sible, then with the damper open, the 
ashes are sprayed, taking care to keep 
the water off the hot brickwork and dead- 
plate. The grates are not harmed as they 
are fairly cool and the water warmed 
before reaching them. 

A heavy and serviceable sprayer head 
may be made by screwing a plug into a 
2-in. coupling and cutting it off flush 
with the end of coupling. Then the plug 
is drilled full of */s:-in. holes. In the 
other end of the coupling bushings are 
used to reduce to the size of the water- 
supply pipe. A length of ™%-in. pipe 
about 2 ft. longer than the firebox is con- 
nected to the water supply with a short 
length of flexible hose. 

This arrangement is also handy for 
sprinkling floors or anything the moving 
of which creates dust. 

I. S. CHAMBERLAIN. 

Paterson, N. J. 


Repairs to a Gridiron Valve 
Gear 


Fig. 1 shows the cylinder and valves 
of an automatic engine I was employed 
to adjust so that it would require less 
steam and give better speed regulation. 
The steam valves are long and narrow 
and admit steam very rapidly, as they 
are of the gridiron or multi-port type. 
When raised they admit steam, and fall- 
ing they cut it off. 

The exhaust valves are of the same 
general type, but are larger and move 
horizontally at right angles to the axis 
of the cylinder. They are operated by 
the valve-gear, shown in Fig. 2, in which 
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A is a gage plate that moves parallel 
to the axis of the cylinder. It is driven 
by an eccentric on the crankshaft. The 
secondary links are pivoted at B and C 
so that, when the gage plate moves, as 
indicated by the arrow, the upper valve 
stem D is pushed inward to close the 
crank-end valve, and the lower stem E 
is drawn outward to open the head-end 
valve. 

In practice the throttle valve could not 
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Fic. 1 
SECTIONAL VIEW OF GRIDIRON VALVE 


be opened wide as it would cause 
the engine to race until there was danger 
of rupturing the flywheel, and causing 
other damage. The reason for this ac- 
tion was not plain as all four valves 
worked freely by hand, and opened and 
closed premptly when steam was ad- 
mitted to the cytinder. 

Indicator diagrams showed that the 
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Fic. 3 
IMPERFECTLY SEATED VALVE 


cutoff took place early in the stroke, but 
Steam was admitted after the cutoff valve 
closed, and this was sufficient to give 
Jangerous speed. 

. To understand the cause for th’s con- 
“ton it will be necessary to study the 
design of the steam valves and their 
Seats, When the round steam-chest cover 
*; Fig. 1, was removed, it was found that 
‘e¢ valve seat G was held in place by 
‘ne capscrew H, and the lower end was 
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fastened by another screw J, Fig. 1. The 
shoulder K in Fig. 1 lets the capscrew 
heads down low enough to clear the 
valve L when moved to its highest posi- 
tion, or at least this was the case before 
repairs were completed. As the screw 
H was damaged when removing it to take 
out the valve seat, a new one was sub- 
stituted, but the head was longer than 
the old one. With the valve in its lower 
position this was not noticed, but when 


Fic. 2 
GRIDIRON VALVE-GEAR 


lifted by the valve-gear, it took the po- 
sition shown in Fig. 3; hence it leaked 
badly. 

The capscrew was put in a lathe chuck 
and shortened about % in., after which 
there was no trouble from this source, 
but st’ll the engine raced dangerously. 
The valve seat A, Fig. 4, was taken out 
and planed off; consequently it was not 
so thick as before, leaving a shoulder B 
on which the valve C would ride as 
shown; therefore steam leaked through 
the tapering opening. The opposite edge 
showed the same defect, at D; hence the 
valve was raised by one or the: other 
shoulders at almost every stroke, admit- 
ting enough steam to cause racing un- 
less the throttle valve was nearly closed. 
To remedy this well concealed, but dan- 
gerous defect, I removed the seat A 
and the valve C and filed off the shoul- 
ders with a half-round file. 

This valve was on the head end; the 
crank-end valve seat had to be given the 
same treatment. After this was finished 
the eng’ne maintained a uniform speed 
with the throttle valve wide open. ~ 

W. H. WAKEMAN. 

New Haven, Conn. 


Criticize These Diagram 


The accompanying diagrams were taken 
from an 8'4x6-in. vertical piston-valve 
(inside-admiss'on type), shaft-governor 
engine, making 400 r.p.m. under 80 Ib. 
steam pressure. With this type of valve 
the eccentric is set behind the crank in- 
stead of ahead of it. The eccentric is 
loose on the shaft and is screwed tight 
to a movable lug in the shaft, the lug 
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being held down by a tension spring 
against the action of the governor weights. 

This engine takes steam from a 2-in. 
pipe which branches from a main sup- 
plying steam to other larger engines. The 
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Fic. 4. HIGH-SPEED ENGINE DIAGRAMS 


2-in. pipe has a reducing valve which 
reduces the pressure from 120 to 80 lb. 
Will readers comment on these dia- 
grams ? 
Victor BONN. 
Brooklyn, N. Y. 


Commenting on the “sootability” of 
Pittsburgh, Graphite says that 40 per 
cent. of the dust in that city is soot, 
and that its citizens wear plain black 
soots, with stripes when it rains. While 
Pittsburgh is apparently one of those few 
places where everybody gets sooted, 
nevertheless a pound of prevention is 
well worth two pounds of soot. 
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Before the House 


Comment, criticism, suggestions and debate upon various articles, 
letters and editorials which have appeared in previous issues 


Correctives for Fluctuating 
Water Level 


In the June 25 issue, B. H. Chester 
asks the cause of the fluctuating water 
level in a Babcock & Wilcox boiler. 


heads of each drum, he would perhaps 
find a greater variation than he thought 
existed. The illustrations show improve- 
ments invented and patented by me to 
overcome this trouble, which is due to 
the drums supplying a proportionately 
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Fic. 1. REAR ELEVATION AND ParTIAL Top PLAN OF WATER-TUBE BOILER, SHOW- 
ING BALANCE PipEs To AID CIRCULATION 


This trouble would be extreme if the 
mud drum of the boiler was stopped up 
with mud or sediment. If it is possible 
for him to attach a water column or 
gage-glass to both the front and rear 


larger amount of water to the upper rows 
than to the lower rows of tube. This 
causes steam pockets to form in the 
lower tubes which impede the circulation. 

The rear end of the boiler is shown in 


Fig. 1. The horizontal balance pipe A 
aids in maintaining a uniform water level 
in the drums. This pipe should be con- 
nected high enough to avoid interference 
with the downward current in the cross- 
boxes. The vertical or balance pipes B 
connect the mud drum C directly to the 
cross-boxes D. 

The brick setting or iron casing E, 
Fig. 1, has inner perpendicular pockets 
F into the lower ends of which are pro- 
jected the ends of the mud drum. This 
protects the pipes from the heat of the 
gases and thereby prevents steam pockets 


Power SSSSS 
Fic. 2. PARTIAL SECTION OF BABCOCK & 
WiLcox BOILER 


forming within them. This means a free 
circulation of water and a uniform water 
level because the lower tubes receive 
their supply simultaneously with the feed- 
ing of water to the upper tubes. 
DANIEL WEBSTER. 
Brooklyn, N. Y. 


B. H. Chester’s trouble may be due to 
more than one cause. To begin with, he 
may have recently been running hori- 
zontal return-tubular boilers, which are 
noted for their steady water level, and 
he must not expect any water-tube boiler 
to carry an equally steady water level. 
I do not think he has anything to worry 
about. 
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I have known of a B. & W. boiler, 
while being forced, to show 2% gages of 
water, and in less than 2 min., during 
which time the fires were banked, the 
water could be seen to creep down out 
of sight in the glass. This is due to the 
large amount of heat absorbed by the 
water while the fires were forced, and 
this shows that the condition of the fire 
has much to do with the water level. 
Again, the condition of the water will 
cause the level to be unsteady in any 
boiler. If the boiler is dirty and has 
not been washed out frequently, it will 
prime. 

The baffle-plate shown in the partial 
vertical section, Fig. 2, is supposed to 
direct the ebullition toward the back end 
and the space around the plate should 
be sufficient to let water pass to the water 
column through the short pipe and be 
comparatively quiet, but in some cases I 
believe the space for the water to pass is 
too great, hence the fluctuating level. It 
may be that the baffle-plate has been dis- 
lodged. I would advise him to first wash 
out the boiler, and, if this does not im- 
prove matters, I would inquire as to the 
advisability of decreasing the space 
through the baffle-plate so that the water, 
as it boils up by the plate will not rush 
by it to the water column too fast. 

A. C. WALDRON. 

Revere, Mass. 


Mr. Haight’s Engine Trouble - 


A. I. Haight’s engine trouble, men- 
tioned in the May 7 issue, reminds me of 
two similar cases of broken pistons. One 
was on a simple 20x36-in. Corliss en- 
gine running at 103 r.p.m. with 150 Ib. 
steam pressure. The piston was of the 
built-up type in which the follower piate 
was held in place by six 1%-in. tap 
bolts. On several occasions the heads 
of these bolts broke at the end of the 
thread, and on two occasions, the head 
and short section of bolt went through 
the exhaust valve without doing any dam- 
age. At another time the bolt head was 
pushed through the cylinder head without 
doing further damage. The last time this 
happened the bolt head caught between 
the eylinder head and piston, breaking 
the cylinder head, piston, piston rod, and 
crosshead shoe and twist’ng both ex- 
haust-valve stems. A new cylinder head, 
piston, piston rod and crosshead were 
ordered and new vaive stems made. The 
new piston was of the same type, but 
Stud-bolts were used instead of tap-bolts. 

The follower plate was counterbored on 
the back to slip over the collar on the 
Studs, and the weakest point in the stud 
is just back of the collar, so that in case 
of breakage, the bolt and nut cannot get 
out and do harm. The reason the old 
bolt broke was that the piston was sprunz 
out of true. Two different follower plates 
broke and were replaced with new ones, 
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but as the engine was much needed it 
was kept in operation. 

In the other case the cyiinder was 32x 
48 in., having a p'ston valve and running 
at 85 r.p.m. The trouble was thought to 
be due to a piece of a broken snap ring 
being caught in the counterbore so that 
it broke out a piece of the follower plate 
which droppéd between the cylinder head 
and piston, and at the next revolution the 
nut on the end of the 5%-in. rod pushed 
the head out, taking part of the cylinder 
with it and springing the rod. A new 
valve, piston, valve chamber and cylin- 
der were required, as the valve chamber 
and cylinder was cast in one piece. In 
the first case the load on the generator 
stopped the engine before the throttle 
was closed, and in the second case the 
engineer closed the emergency throttle 
valve as the piston was making the stroke 
that pushed the head out. A remarkable 
thing about this accident was that there 
was a craneman asleep on the floor about 
10 ft. directly back of the cylinder and, 
although he was badly scared, none of 
the pieces came within 6 ft. of him. 

J. C. HAWKINs. 

Hyattsville, Md. 


Why This Peculiar Exhaust? 


A. O. Fisher’s inquiry under this head- 
ing in the June 25 issue is easy to an- 
swer. When the water in the well is 


EXHAUST PIPE LED INTO WELL 


lower than the end of the pipe B, the 
steam and water rise to point A, because 
nothing prevents the flow of steam to the 
atmosphere; hence, with the steam, a 


certain amount of water is lifted. 


When the water in the well is above 
the end of pipe B, if the steam escaped 
at point A, it would form a vacuum in 
pipe B, as the end of pipe B is sealed by 
the water in the weil. The water in the 
exhaust naturally takes the line of least 
resistance and falls through B into the 
well and, in fa!ling, establishes an air 
current in A in the direction of B, and 
therefore carries the steam with it. 
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If the action of the steam and water 
coming out at A becomes a nuisance or 
disadvantage to Mr. Fisher, it can be 
stopped by extending pipe B further into 
the well, so that it will always have a 
water seal at its base. 

C. H. PARSON. 

New York City. 


A. O. Fisher mentions that when the 
bottom of a pipe into which the exhaust 
pipe of his engine is connected, is covered 


- with water, no steam is exhausted to 


the atmosphere, but, when the water falls 
low enough to uncover the bottom of this 
pipe, exhaust to the atmosphere does oc- 
cur. 

In times of high water the well acts 
as a jet condenser and the cool water 
in it condenses the steam in the lower 
leg of the pipe, thereby causing enough 
vacuum to draw all the steam down to 
the water so that none escapes from 
the top of the pipe. 

G. H. McKELway. 

Brooklyn, N. Y. 


Is the Packing Defective? 


Replying to James Pierpont’s inquiry 
under this heading in the July 2 issue, I 
would say that my experience with the 
style of metallic packing. he describes 
extends over several years and I have 
found only one effective way of prevent- 
ing it from leaking. After ascertaining 
that the steam is not leaking around the 
packing case (which can only be reme- 
died by a renewal of the composition 
metallic ring between the cylinder end of 
the stuffing-box and packing case) re- 
move and thoroughly clean the pack'ng 
with gasoline, polishing the wearing sur- 
faces to remove any dirt or scale lodged 
there. 

When reassembled, give the piston rod 
a coating of a mixture of cylinder oil 
and graphite before replacing it in the 
stuffing-box. Unless the piston is scored 
or badly worn this should remedy the 
trouble. I always have an oil cup con- 
nected above piston rods using metallic 
packing and use cylinder oil as a lubri- 
cant and have experienced but little 
trouble. 

L. A. LESHER. 

Mandeville, Ark. 


If the piston rod of Mr. Pierpont’s en- 
gine is badly worn or fluted, the only 
remedies are to have it turned down or, 
better still, have a new one made. If 
it is in fairly good condition see that 
suffic‘ent clearance is between the dif- 
ferent sections to allow the spring to 
hold them against the rod without bind- 
ing at the ends. Cut a piece of valve- 
stem packing, not larger than % in. and 
long enough to fit nicely in the stuffing- 
box; cut the ends square and butt them 
together. Put one such ring in the bot- 
tom of the box and another next to the 
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gland. This will prevent steam from 
leaking by the packing case. Draw up 
the gland as tightly as possible and it 
should be steam-tight. 
H. C. MacAuLay. 
Rumford, Maine. 


Mr. Pierpont’s trouble is undoubtedly 
due to weakness of the springs that. hold 
the metallic rings against the piston rod. 
Perhaps the rings are worn excessively; 
if so, new rings and springs should be 
used. 

If the springs are at fault they may 
be given more tension by pulling the 
coils further apart. I would suggest that 
Mr. Pierpont remove and clean the pack- 
ing and the stuffing-box. This would pos- 
sibly correct the trouble. 


R. G, Cox. 
Harrisburg, Penn. 


I have had some experience with the 
packing which Mr. Pierpont mentions 
and have always found it very satis- 
factory. If the rod is worn flat, the only 
way to get a tight job is to turn down 
the rod, taking off enough to make it 
round. If the rod is round, perhaps 
the rings do not fit it tight enough, in 
which case the rings should be removed 
and the springs shortened. In reassembl- 
ing care should be taken to break the 
joints of the two rings in each case. 

With this kind of packing a lead ring 
is placed in the bottom of the stuffing- 
box to prevent steam leaking out around 
the case. This ring is made from %-in. 
lead pipe. Some engineers lap the ends 
but I have had better success by 
reaming out one end of the ring and 
shaving the other end to fit it. The ring 
should be made as large as the stuffing- 
box as it makes a better joint. In Mr. 
Pierpont’s case it may be necessary to 
place a lead gasket between each of the 
cases, as steam leaking by the bottom set 
of rings will find a way of escape be- 
tween the cases. 


C. B. Hupson. 
Lowell, Mass. 


Cleanliness and Mechanical 
Efficiency 


From C. E. Aldrich’s letter under this 
heading in the June 11 issue, I infer 
that he is not wholly in favor of cleanli- 


. Mess in the plant. If he means cleanli- 


ness obtained at the sacrifice of effi- 
ciencv, I agree with him. This thing in 
its relation to the plant is the same as 
its relation to the body. Most of us can 
do just as much work- with a dirty face 
and overalls as we could with clean ones. 
In some plants this is done, but they 
are not pleasant ones to visit. 

A person feels better when clean and 
a clean machine has the same effect on 
him. To clean regularly means that when 


POWER 


repairs are necessary it does not require 
half a day’s digging to find the thing to 
be repaired. No sane man would let a 
generator or motor be dirty. Why should 
he do it with anything else? A man 
with ambition and pride enough to keep 
an apparatus clean and polished on the 
outside will not neglect the inside, as Mr. 
Aldrich intimates. 

The man who is ready with excuses 
for a dirty or pounding engine, leaky or 
plugged lubricators, choked ash and soot 
pits, etc., is spontaneous with excuses 
for anything else that is wrong. We all 
might take a lesson from the way such 
work is done on ship-board. If the man- 
agement is reluctant to buy cleaning sup- 
plies it is unfortunate, but once it sees 
a dirty plant made clean it is encouraged 
to do so. 


A. P. HYDE. 
Binghamton, N. Y. 


C. E. Aldrich is right in his conclu- 
sions about mechanical efficiency being 
more desirable in an apparatus than out- 
side polish. But I see no reason to 
criticize that Western concern for offer- 
ing a prize for the best looking apparatus, 
“outside and in,” since that indicated that 
it is giving proper consideration to both 
and educating its men to obtain, not only 
an efficient plant, but a clean one as well. 

I do not think Mr. Aldrich intended 
a criticism, but his letter leads one to 
consider it as such. 


LLoyp V. BEETs. 
Nashville, Tenn. 


-Modern Pumping Plant 


In the issue of May 7, Kirby Thomas 
presents a highly entertaining photograph 
of a pump run by a “Missouri hay 
burner” and with gears that should set 
the American Machinist’s teeth on edge. 
But seriously, while the efficiency may 
be only 15 or 20 per cent., even when 
we neglect the thermal efficiency of the 
prime mover, that pump is all right. While 
I feel a trifle hurt, since I used to see 
as crude devices as this when I was a 
native son of California before the state 
became a chicken fence of electric lines, 
my personal feelings are not the point. 
There is often a tendency to over-refine- 
ment on the part of engineers, only held 
in check by the unprogressive ideas of 
the “old man,” and this extreme case may 
serve to illustrate “Tightwad’s” side of it. 

Speaking of the general case where 
this type of water elevator is used, rather 
than any special case, it is to be dnubted 
whether, even Mr. Thomas, if called up- 
on by the ranchero to act as consulting 
engineer, and with all the data before 
him, would prescribe any other method. 
This one-mule power should be sufficient 
to raise about 50 gal. of water per min- 
ute to a height of 15 ft. with our me- 
chanical efficiency of 20 per cent. If the 
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mule were city fed it might be profit- 
able to replace him, but a Mexican mule 
depends about as much on fancy foods, 
as his Vicksburg driver, who lives near 
the coal yards, depends upon city gas or 
electricity for cooking. “Fuel” for the 
mule is more or less cheap, costing al- 
most nothing on some ranches; hence a 
mule is a good sort of furnace and boiler 
to use. . 

Where these installations are common, 
it happens that the service is decidedly 
intermittent, water being required for oc- 
casional irrigation of the small garden 
patches between an arroyo bed and the 
high ground—often but an acre or two 
in one place, or within range of one 
pump. If the “engine” was not busy at 
this, it would be hobbled and wandering 
off on three legs toward the foothills in 
search of a change in diet. 

Why then own the mule at all? Be- 
cause once in a while he is wanted for a 
trip to town, and it often happens that 
several are wanted. So the investment 
has to be made anyway and if he is fed 
anything at all it takes about as much 
to keep him “under steam” while loaf- 
ing as while working. Even if he had 
to be bought for fhis purpose only, his 
price plus several generations of him 
would be less than a small electrical 
equipment, including transmission lines 
and an “infant” centrifugal pump. 

E. G. MEparRT. 

Quincy, 


Electrolysis Pipe Corrosion 
Doubted 


Mr. Phelps’ suggestion, in the June 25 
issue, that the destruction of the pipe was 
caused by electrolysis, gives very meager 
information, but it would seem to be 
unlikely, for he mentions that the place 
where the trouble occurred was not near 
either street railway tracks or pipes that 
might lead to those tracks. 

If the eating away of the pipe had 
been caused by electrolysis from stray 
electric railway currents, the current 
would have to have a way to reach the 
pipe from the tracks and a way to return 
to them or to the power house through 
pipes, water, or some other conductor. 

If the gas pipe runs near the tracks 
at some place, even though distant from 
the point where the trouble is, electrolysis 
might reasonably be thought the cause 
if some fairly good conducting path led 
from the damaged pipe to the power 
house, but in the absence of this the 
theory would seem to be untenable and 
the cause should be looked for elsewhere, 
although where it would be hard to say. 

G. H. McKELway. 

Brooklyn, N. Y. 


An oil-burning furnace equipment for 
its new shops will be installed by the 
Portland (Ore.) Ry., Light & Power Co. 
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address of the inquirer. 


POWER 


275 


Inquiries General Interest 


Questions are not answered unless accompanied by the name and 
This page is for you when stuck—use it 


Milky Appearance of Deep Well 
Water 


Is the milky appearance of water when 
first drawn from a deep pipe well any 
indication of presence of impurities which 
may render the water unfit for use as a 
boiler-feed water? What is the cause of 
the appearance and how may its nature 
be determined ? 

T. W. 

The appearance of the water when first 
drawn, is probably due to iiberation of 
gas from the water, generally the libera- 
tion of carbonic acid in the form of 
minute bubbles which impart a whitish 
appearance to the water, and are mostly 
redissolved as the water clarifies. As 
few well waters are free of lime, the 
presence of carbonic acid tends to make 
a harder boiler scale. 

The best test for presence of carbonic 
acid is to take a sample of the well water 
after it has clarified, and add an equal 
quantity of clear lime water. If carbonic 
acid is present a milky precipitate of 
carbonate of lime will be formed.. 


Blowing Off Boiler under Pres- 


SUTC 


Why is it objectionable to blow off a 
boiler when under pressure ? 

H. C. 

Because the less the time employed in 
relieving the joints of stress the greater 
the danger of disturbing the joints and 
causing them to leak. 


To Find Pitch of 


How can the pitch of the rivets be 
determined for a double-riveted butt 
and double-strap joint which is to have 
7s-in. rivets and a strength of plate be- 
tween the rivet holes on the outer row 
which will be 82 per cent. of the strength 
of the solid plete ? 

. W. S. F. 

Let 

P = Pitch; 
t == Thickness of plate; 
TS = Tensile strength of plate; 
7 d = Diameter of rivets. 
then 
PX t X TS = strength of solid plate 
and 
‘(P—d) xtx TS = strength of plate 
between the rivet holes on the outer row. 
the conditions require 


(P —d)tx« TS 
By canceling out t and TS from numerator 
and denominator of the first member of 
(1) we obtain, 


= 0.82 (1) 


Pd 
0.82 (2) 
and as d = 0.875, the cquation becomes 
P = 0.875 
from which it is found that 
0.875 
+86 + (4) 


or practically 47 in. 


Openhearth Steel 


What is meant by basic and acid meth- 
ods of manufacturing openhearth steel 
for boiler plates ? 

B. A. 

The process is basic or acid, depending 
on the kind of furnace lining employed. 
The basic process is a dephosphorizing 
and desulphurizing one, and is the one 
most commonly employed, as it can use 
pig iron that is high in phosphorus; while 
the acid process is one in which the 
furnace lining is acid or silicious, and 
therefore not well adapted to remove 
phosphorus. 

The growing popularity of the basic 
openhearth process is due to the exhaus- 
tion of low phosphorus cre. 


Power Requircd for Ice 
Machine 


How much horsepower ‘is required to 
Grive a 100-ton ice machine ? 
A. H. A. 
One hundred and twenty to one hun- 
dred and thirty, according to the efficiency 
of the plant. 


Merits of Scotch Boiler 


How does the Scotch marine boiler 
compare with the horizontal return-tubu- 
lar boiler as a stationary boiler where 
space is very limited ? 

T. R. 

The Scotch marine boiler has the ad- 
vantage of being free from infiltration of 
air through a brick setting, but shares the 
disadvantage of most internally-fired boil- 
ers, viz.; that little time and space are 
given to the gases to burn completely 


before coming into contact with the cool 
surfaces surrounding the furnace. It has 
the advantage of compactness, and for 
short runs, has the further advantage that 
there is no mass of brickwork to be al- 
ternately heated up and cooled off. 


Cause of Engine Belt Running 
to Side of Pulley 


What wili cause the main belt of an 
engine to run to one side of the pulley 
when the receiving jackshaft is parallel 
with the engine shaft and both pulleys 
are evenly crowned ? 

J. N. 

When iron pulleys are faced, the cut 
of the turning tool is usually made in 
one direction clear across the face and 
the shallow screw thread made by the 


turning tool has some tendency to urge — 


the belt to one side of the pulley. But 
when iron pulleys are finished with an 
ordinary smooth cut of .the turning tool, 
the ridges soon become worn down so 
smooth as to produce no side creeping 
of the belt, and if the belt continues to 
run to one side it is due to the fact that 
one side of the belt is tighter than the 
cther, the tighter side running to the 
crown of the pulleys. 


Screening Air Supply 


What is the best way to prevent float- 
ing dust and grit from being carried w th 
the air supply into an air compressor ? 

Cc. G. C. 

By taking the air supply through a 
good sized duct which is divided across 
by a number of cheese-cloth screens. 


High Duty Attachment for 
Pumps 


Why is it impossible to use steam ex- 
pansively in a direct-acting pump unless 
it is fitted with a high-duty attachment? 

M. T. D. 

In a direct-acting pump the resistance 
overcome by the piston is nearly the 
same at every part of the stroke. When 
steam is used expansively its pressure 
decreases during expansion, and a high- 
duty attachment is necessary for storing 
up as much energy before cutoff takes 
place as may be necessary, during expan- 
sion, to be expended as useful energy, 
in addition to the energy which is de- 
veloped by expansion. 
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Study Questions 


This Week’s Questions 
Last Week’s Answers 


71) Steam is turned into and con- 
densed in a barrel of water until the 
weight of water is increased from 360 
to 379.1 Ib. and its temperature raised 
from 52.8 to 109.6 deg. F. The steam 
pressure is 79.8 lb. gage. What percent- 
age of moisture did the steam contain? 

(72) What is the indicated .horse- 
power of a 28 and 52 and 72 by 54-in. 
t'iple-expansion engine running at 100 
rp.m., when the mean effective pressures 
are, in the high-pressure cylinder, 60 Ib., 
intermediate 38 lb. and low 18 Ib.? 

(73) To withstand a shearing strain 
of 20,000 lb., how many %-in. rivets will 
have to be used, if their ultimate shear- 
ing strength is 40,000 lb. per sq.in. and a 
factor of safety of 4% is to be allowed? 

(74) Assume a body weighing 2% 
short tons moving without friction or air 
resistance. 

in 179 sec. with no force acting upon it. 
- For a period of % min., what force would 

have to act so that thereafter the body 
would cover 10,800 in. in '/s. hr.? 

(75) To change the air in a room, 40x 
$0 ft. by 12 ft. high, five times an hour, 
what quantity of air per minute would 
a ventilating fan have to discharge? 


4 


Answers to the above will appear in 
the next issue. Answers to last week’s 
questions follow: 


(66) Let 
x — First engine’s rated hp.; 
y = Second engine’s rated hp. 


Then 
0.80x = Hp. first engine actually de- 
velops; 
1.20y = Hp. second engine actually de- 
velops; 
and 
a x+y— 10 = 0.80x + 1.20y- (1) 
but 
0.80x = 1.20y 
Therefore 
if — 1.20y 3y 


Substituting in (1) 
3 
3+ y— 10 = 1.20y +. 1.20y 


3y + 2y — 20 = 2.4y + 2.4y 
5y 4.8y = 2D 


0.80x = 120 


1.20y = 120 
The rated capacities are therefore 150 


It has just covered 315 yd.- 
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and 100 hp., respectively, and the power 
actually developed by each, 120 hp. 
(67) The ratio of the voltages is as 
the number of turns, therefore, 
110: 2000: : 100: x 
1818 turns 
(68) Let x = original amount. 
After giving 1 lb. to an oiler there is 


left x — 1. Half of this goes to the 
boiler room, leaving ae Another 
pound is given an oiler, leaving 27 — 1 


at the end of the first day. Call this 
quantity a. 

Then, as ‘the same thing is done each 
day, there will remain at the end of the 


second day 


a— 1 
Call this quantity b. 
Then at the end‘ of the third day there 


remains 
b—1 


———1 


Call this c. 
At the end of the fourth day there re- 
mains 1 Ib.; hence 


c—1 


Then 

orb=13 
and 

2 

and 

<> 


The problem may be worked backward 
ar'thmetically, adding on each time what 
had been given out, starting with the 1 
Ib. left, as follows: 


2+ Fourth day 
5 

6 

6+ 6 = 12 \ Third day 

24+ 

14 + 14 = 28} Second day 
284+ 1= 2 

29 + 1= 30 

30 + 30 = 60} First day 
60 + 1 = 61 


(69) The formuia for the efficiency 
of a hydraulic ram is 


where 
q = Quantity of water pumped; 
h' = Height to which it is raised; 
Q = Quantity of water supplied; 
h = Head of the supply. 
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The problem gave n = 60 per cent.; h’ 
= 60 ft.; Q = 100 cu.ft. per sec.; h = 
10 ft. 


Substituting 
_ 60 
(100 — q) 10 
Simplifying 


60qg = (100 — q) 6 
= 600 — 6q 
66q = 600 
q = 9.09 cu.ft. per sec. 


As | cu.ft. = 7.48 gal., the gallons per 
minute discharged is 

9.09 x 60 x 7.48 = 79.59 gal. 

(70) The pressure corresponding to 1 
in. of water is 0.0361 lb. per sq.in. Then 
20 in. of water is 
0.0361 x 20 = 0.722 Ib. per sq.in. gage 
For absolute pressure the atmospheric 
pressure must be added. As 1 in. of mer- 
cury corresponds to 0.491 Ib. per sq.in., 
the atmospheric pressure at 29 in. of 
mercury is 
.0.491 x 29 = 14.239 Ib. per sq.in. 
Then the absolute pressure required is 
0.722 + 14.239 = 14.961 lb. per sq.in. 


Power Gas from Coal Seams 


The theoretically interesting scheme for 
producing gas directly in the coal deposits 
and utilizing it on the surface, is to be 
tried in both England and the United 
States, according to the statement by Sir 
William Ramsay before the recent meet- 
ing of the Institution of Mining Engi- 
neers, in furtherance of the proposition 
which he first brought forward about 
three months ago. 

The scheme, according to Mechanical 
World, involves driving bore holes down 
to the coal seams; lighting the coal 
and conveying to it water and air to 
produce a combustible .-gas which is to 
be brought to the surface by bore-pipes, 
and then used in gas engines to supply 
power for industrial and other purposes. 
As the gas temperature would ‘be very 
high, the oil would distill in the pipes and 
be separated from the gas in some way, 
and would also be conveyed to the sur- 
face for use. 

If gas can be thus produced, its es- 
cape through cracks and fissures cannot 
be prevented, and the subterranean com- 
bustion of coal would lead to serious sub- 
sidences and collapses. Also, a fixed 
composition of the gas cannot bé relied on. 
The incursion of water, which has already 
to be dealt with in ordinary coal-mining 
work, would also play a part in connec- 
tion with the underground fire. When 
these and other difficulties are provided 
for, the scheme may safely be tried. 

The author of the proposition states 
that the system is to be tried, hence coal- 
mining and financial interests are evident- 
ly prepared to incur the necessary expen- 
diture. 


| 
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Contessions of an 


If one thing more than another irri- 
tates, it is interference, and I was some- 
times nettled with Wood’s attention to 
my power plant. It is true that he had 
caught me napping and neglecting op- 
portunities more than once, but that did 
not cause me to look upon his interfer- 
ence with any additional favor, and I 
made up my mind that if the chance ever 
came I would jump on him with both 
feet. The opportunity came sooner than 
I anticipated. 


INCREASED LOAD ON ENGINE 


I had noticed for some time that the 
main engine was cutting off later in the 
stroke than it had for months before, 
but I made no attempt to ascertain the 
cause of the additional load. The coal 
report also showed an increase in fuel 
consumption over what had been used 
when we first began keeping plant rec- 
ords. 

One day when Wood came into the 
engine room I casually inquired if busi- 
ness had picked up and how many new 
machines had been put in operation. 
Wood replied that business had been a 
little slack for the past year and that 
no new machines had been added to the 
equipment. 

The matter was dropped and I began 
to look about for the cause of increased 
power consumption. My power-plant ap- 
paratus was carefully gone over until I 
knew that the trouble was not there. The 
boilers were free of scale; therefore the 
increased fuel consumption could not be 
due to dirty boilers. It was “dollars 
to doughnuts” that the seat of the trouble 
was out in the factory. 

I hunted up the old mechanic in charge 
of the repair work about the mill and 
asked him, in a way that indicated but 
slight interest on my part, how often he 
lined up the shafting. 

“Gosh-almighty! Them shafts h’aint 
been lined since the factory was built. 
They don’t need it, for when they were 
put up | put them there for keeps. I 
never have to do my work twicet.” 


FOUND SHAFTING OuT OF LINE 


When I got an opportunity, unobserved, 
I sighted along a line of shafting and 
found, with the aid of the targets used, 
that the shaft was out of level as well 
aS out of alignment sidewise. 

Here, then, was the root of the trouble. 
The shafting had been allowed to take 
care of itself and the increased friction 
In the bearings was the cause of the in- 
creased power consumption. I followed 
my investigations further and was con- 
vinced that while Wood had been attend- 
ing to power-plant matters the factory 
Shafting had been neglected, and it made 
me feel good. 
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By R. O. Warren 


Due to excessive friction in 
shafting bearings, needless power 
is expended. 

Engineer Warren advises Wood 
to buy an -engineer’s level, the 
use of which astonishes the 


manager. 


Further talk with the old mechanic dis- 
closed that the old method of lining the 
shaft had originally been used—that is, 
of stretching a wire parallel with the 
shaft and measuring from the shaft to 
the wire. The old man had used a spirit- 
level on the shaft from hanger to hanger 
and, although he had doubtless been 
careful in doing his work, the process 
must have been -tedious and uncertain, 
and considerable error had crept in be- 


Don’t BLAME Me. It’s up To You, Woop. 
AND THERE WILL BE NO MorRE TROUBLE IN KEEPING UP THE SPEED 


tween one end of the long shaft and the 
other. With this information I awaited 
the next visit from Wood. 


SPEED Drops 


In a few days he came and wanted 
to know why the speed had fallen below 
normal that morning. Matters could not 
have been better suited to my purpose. 

“Below normal?” I exclaimed, as if 
surprised. 

“That is what I said,” snapped Wood. 
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Engineer 


“Furthermore, this is not the only time 
the speed has dropped during running 
hours.” 

“I guess that is true,” I replied. “TI 
have noticed that the load on the engine 
has been steadily increasing of late and, 
what is more, it is not all productive 
work. There is something like a 30 per 
cent. friction load on this engine that 
does not belong there, but you can’t come 
in here and place the blame on me; it 
is up to you, Wood. If you will remove 
some of that friction there will be no 
trouble in keeping up the speed, because 
there is not enough boiler capacity to 
overcome ten times as much friction as 
there is any need of. Of course, we can 
put on another boiler if you don’t want 
to get onto your job of lining the shafting.” 

I was enjoying myself to the full, and 
talked to him like a brother. 

“No, no!” hurriedly ejaculated Wood 
at my suggestion. “There’s no need of 
any more boilers. You say it is up to 


You REMOVE EXCESSIVE LINE FRICTION 


me to reduce the load. What do you 
expect me to do, stop manufacturing ?” 
This with sarcasm. ; 


WARREN GIVES ADVICE 


“Hardly that,” I replied. “But if I 
were superintendent I would take a ‘slant’ 
at the line shafting and see how much 
it is out of line. I have got a ten-spot 
that says the shafting is 1 in. out of 
true, and I will venture to say that it is 
even more.” 
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“What makes you think so?” asked 
Wood, with surprise. 
“I don’t think it, I know it! What can 
you expect when a shaft in this mill 
hasn’t been lined up since it was first 
installed, and then the old spirit-level 
and line system was used?” 
“When this mill was built,” replied 
Wood, “it was built extremely heavy and 
I don’t believe that the shafting is out 
of line. I will say this, however, that 
; I have not had the chance to look after 
it since I have been on the job. If there 
is anything in what you say, I am willing 
to eat crow. I will have the machinist 
start looking over the shafting as soon 
as we shut down Saturday nocu ” 


SHAFT-ALIGNING INSTRUMENT 


“Going to use a spirit-level and wire ?” 
“Of course, what else would I use?” 
“Why don’t you blow yourself to an 
engineer’s level ?” 
“A what?” 
C “A shaft-aligning and leveling instru- 
z ment. You can get a telescopic level like 
‘good’ engineers and surveyors use, if 
you have the price, and that wouldn’t 
break most men.” 
I said this with as much sarcasm as I 
could command. “But just to show you 
that it would be money well invested, I 
know of one firm that saved nearly $1000 
in one year by keeping its shafting in 
shape. They had about 2000 ft. of it and 
went over it in something less than 50 
hours. It would take some time to do 
the same job your old-fashioned way.” 
Wood winced, but was game and 
: wanted to know more about the instru- 
ment. 
* “What does it look like; how does it 
work ?” 

Seeing he was getting interested, I ex- 
plained: “The outfit consists of an archi- 
tect’s level and some targets. Some of 
these levels have a telescope that will 
magnify about 20 times and are good over 
a shaft 600 ft. long. That will cover 
anything we have got here. 

“When you get ready to line up a shaft, 

put up a fixed target that is arranged for 
hurizontal and vertical adjustment. A 
lantern behind this fixed target makes it 
an easy matter to work in dark places or 
at night, if necessary. A portable target 
can be hung from the shafting by a clamp 
so designed that the center of the target 
will remain the same distance from the 
center of the shaft, no matter what the 
diameter may be.” 
“Seems simple enough, but won’t the 
at cost of keeping the shafting aligned all 
se the time be greater than the amount 
saved by reducing the friction ?” 

“Of course not; although the first cost 
of lining up will be greater than at any 
rae other time, you won’t have to line up 
oa the shafting every day. About four times 
a year will be enough, because much 


POWER 


of the machinery is light and wear on 
the shafting is not excessive.” 


Wuat Is SAVED 


“Why, I know a big mill where the 
cost of lining shafting was about $500 
and a saving of something like $1700 
was pocketed annually over the cost of 
operating before the shafting was put in 
shape.” 

“Well, that sounds good and it may 
be as you say,” rejoined Wood, who was 
dying hard; “but I don’t see why shaft- 
ing should require lining four times a 
year.” 

“The reason is because a building will 
settle, timber will warp and shrink, belts 
will pull sideways, up and down and at 
angles, and bearings will wear. There 
is no getting away from that.” 

“T guess those reasons will hold water. 
I believe that machine would come in 
handy for putting up countershafts, etc., 
as well,” continued Wood, with a trace 
of warmth. “It wouldn’t take long to 
train someone to use it, I suppose ?” 

“Humph; it will almost work itself. 
Any mechanic of ordinary intelligence can 
do the work. You could yourself,” I added 
as a knock. “In fact, but two men are 
required to work the thing and the lining 
can be done in about one-fourth the 
time required with the old method. There 
is no bother with removing belts while 
doing the work, and it is a wonder to me 
that you don’t buy one of these machines 
and be uptodate.” 

Wood mused for a time and then said: 
“How are you going to work where there 
are obstructions under the center of the 
shaft? There are several such lines in 
our mill.” 


Works UNDER ALL CONDITIONS 


“The easiest thing in the world, for 
in such a case a portable target can be 
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lines, especially water pipes in which 
pockets are likely to form and freeze in 
cold weather, as the proper pitch can be 
obtained. 

“In my opinion, you can’t go wrong 
in getting one of these instruments, and 
the sooner the better, for, honestly, Wood, 
the way we are throwing away coal in 
overcoming useless friction would make 
the directors slice your salary if they 
knew it.” 

I had Wood on the run. He gave a 
feeble smile and said that he would look 
into the matter, adding it was just as im- 
portant to look after the economical op- 
eration in the mill as it was in the power 
plant. 


Woop ActTs 


It wasn’t many days before I noticed 
that the coal consumption was decreas- 
ing, and an investigation showed that 
Wood had purchased an engineer’s level 
and was using it. I do not recollect the 
saving made by keeping the shafting 
aligned, but perhaps Wood’s own words 
will give an accurate idea of the value 
of the device, for he said later, when 
speaking of its work: “No living man 
could have made me believe that those 
shaftings were so out of alignment, or 


_ that there was so much needless fric- 


tion in the bearings.” 

Wood was game, however, and invited 
me to hand him another whenever | 
could. But I had more troubles of my 
own before I again caught him napping. 


Emergency Piston Repair 


The piston of a condenser air pump 
fractured when the condenser lost its vac- 
uum and the pump ran away. The frac- 
ture in the 12-inch piston is shown at A 
and that in the follower head at B. 

As this air pump must be kept going 


How THE PisTON Was REPAIRED 


attached to suitable rods so as to come 
free of the obstructions at one side. To 
tell the truth, I don’t know of a condi- 
tion under which the instrument cannot 
be used. Even brick walls are no bar- 


Tiers, as it is merely a case of drilling 


a small hole through in order to obtain 
a sight of the fixed target at the other 
end of the shaft. 

“More than that, the level can be used 
to good advantage in putting up pipe 


the engineer decided to try a babbitt pis- 
ton. The rings, which were also frac- 
tured in the accident, were removed and 
the space between the front head of the 
piston and the follower plate was filled 
with babbitt, turned off to a smooth sur- 
face and of a diameter to fit the cylinder. 
The piston was placed in the cylinder, 
and the machine started up and was op- 
erated for three weeks before a new pis- 


ton was secured. 
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Stone Boiler Setting 


On the outskirts of the little town of 
Duryea, Penn., on the banks of a 
small stream, can be found an old di- 
lapidated sawmill in which the belts 
are patched, the wheels run askew, the 
flooring is missing in places and the en- 
tire plant has the appearance of having 
seen its best days. The old mill is 
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as there is no brickwork included in its 
foundation or setting. The setting is of 
stone, held together by mud or a certain 
kind of fireclay with which is mixed salt 
and wood ashes. The setting is shown 
in Fig. 2. 

The boiler is fitted with a ball-and- 
lever safety valve, but the lever is loaded 
with two ordinary lever weights, and, al- 
though the owner of the place main- 


Fic. 1. OLD MILL WITH 


shown in Fig. 1, with its little 6-ft. water- 
wheel that furnishes power when there 
is enough water. 

When the water is low, a 40-in. by 14- 
ft., return-tubular boiler and an old 
slide-valve engine are pressed into ser- 
vice. The boiler is a curiosity, inasmuch 


ITS 6-FT. WATERWHEEL 


tains that the boiler will blow off at 100 
lb: pressure, the weights on the lever 
would suggest that this pressure is far 
below the actual blowing-off point. 

In spite of the fact that the boiler is 
of uncertain age, a pressure of between 
90 and 100 Ib. is carried. The owner, 
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insists that the shell is as strong as 
ever, but admits that the tubes are “a 
bit weak.” Some day the neighborhood 
will probably be startled by a “mysterous” 
boiler explosion. 


Saving the Returns 


Much of the loss obtaining in textile 
work is due to the waste of return con- 


_densation, sometimes to its contamina- 


tion by dye stuff and more usually 
because proper provision has not been 
taken to pipe the returns to suitable ap- 
paratus for using it over again. 

A notable instance can be found at 
the Garner Print Works, Garnerville, 
N. Y., wherein the chief engineer, Robert 
L. Sheraton, utilizes the condensed water 
coming from 50 small engines which are 
used throughout the plant. The steam 
for these engines is taken from a high- 
pressure main, and the exhausts of each 
are connected to a single exhaust-steam 
header. 

In the process of manufacture, drying 
machines are used which require a large 
amount of steam in the drying drums. 
Steam for this purpose is taken from the 
main exhaust-steam line, and after pass- 


90 Ib. 
10 lo-~. 


Machines. with 
3 


ExHAUST STEAM PIPING 


ing through the several machines at a 
pressure of 10 Ib., it is discharged into a 
second exhaust-steam main. It is then 
conveyed to a large open heater, and 
then pumped back to the boilers, with- 
out undue waste of steam from any of 
the auxiliary engines, except that which 
may occur due to piston-rod leakage, 
etc. 

Under former conditions, it was 
wondered why the returns coming to a 
certain heater were at such a low tem- 
perature, and one day it was accidentally 
discovered that the return pipe which 
runs underground was in the direct path 
of a cold-water discharge through which 
waste water passed to a creek, and this 
waste water was discharged directly 
upon the hot-water returns to the heater. 

The elimination of this source of 
waste, and adding other improvements 
have enabled several boilers to be cut 
out of commission, with a corresponding 
decrease in fuel consumption. 


ian” 
J 
+ 
- “4 
ee 
q 
~ 
Fic. 2. STONE BOILER SETTING _ 
rf 
t 
) 


280 


Old Centennial Boilers 


A part of the installation of steam 
boilers at the Dutchess works of the 
Garner Print Works, Wappinger Falls, 
N. Y., is a battery of an old type of 
boilers seldom seen on this side of the 
water, three of which have an interesting 
history. At this old boiler plant, which 
is about to be discontinued, there are 10 
boilers, three of the Galloway type and 
seven drop-flue boilers. 

The Galloway boilers were made by 
Galloway & Sons, Manchester, England, 
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header connection at both ends of the 
boiler and two flues through which the 
return gases pass to the stack. These 
boilers are fitted with gage-glasses and 
try cocks, but the Galloway boilers are 
equipped with the gage-glasses only, 
there being two on each boiler, one to 
be used in case the other gets out of 
order. These Centennial Galloway boil- 
ers are 7 ft. in diameter, 28 ft. long, and 
have two furnaces each 36 in. in diam- 
eter. They will soon be displaced by 
new, uptodate water-tube boilers. 

On the main steam header, which ex- 


Fic. 1. OLD CENTENNIAL GALLOWAY BOILERS 


in 1876, and were brought over to this 
country and installed at the Philadelphia 
Centennial. When they had served their 
purpose they were removed to their pres- 
ent position and have been in use ever 
since, running at a pressure of 50 Ib. 
per square inch. 

The other boilers are what were com- 
monly known as the drop-flue type, in 
that there are three flues attached to a 


Fic. 2. WROUGHT-IRON EXPANSION JOINT 


tends over the top of the boilers, are 
several interesting expansion joints, one 
of which is shown in Fig. 2. They are 


made of wrought-iron disks, which are 


bolted together with suitable packing in- 
serted between the two inside faces of 
the flanges. These expansion joints are 
fitted inte the main steam headet, which 
is constructed of cast iron. 


Square End Pipe Cutter 


This tool severS.a pipe the same as a 


lathe tool cuts off a piece of bar metal. 


The knives are fed automatically and as 
they revolve cut a narrow slot around the 
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time necessary for reaming the inside 
of the pipe. The form of the knives regu- 
lates the depth of the cut. The tool is 
manufactured by the Borden Co., War- 
ren, Ohio. 


Elevator Guide Lubricator 

The “Economy” elevator guide lubri- 
cator is built in several sizes. The body 
is a hollow casting, to which is attached 
a compressed-air grease cup. An oc- 
casional turn of the top nut compresses 
the air confined in the cup sufficiently 
to force grease out through the arms 
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ELEVATOR GUIDE LUBRICATOR 


of the lubricator to the side rails in a 
thin ribbon of grease where the guide 
shoes bear. 

The distributors are kept against the 
face of the rail by springs. The device, 
illustrated herewith,.,is magufactured by 
the Peterson Engineering 80 Church 
New York Cityt? 


Komo Steam. Trap 
body. of tonsists of two 
tubes of a metal having a high coeffi- 
cient of expansion. These are joined at 
the center by a T carrying the valve, 
and are screwed at their outer ends into 


SQUARE END PIPE-CUTTING TOOL 


pipe. The operator turns the tool by two 
handles similar to using a die stock. The 
knives make a square pipe end on which 
the threading dies will easily start. The 
tool does not split the pipe and saves the 


castings carrying the lugs upon which 
the trap is set. Each of these castings 
has an internally threaded opening, one 
of which is used as the inlet to the trap 
and the other is plugged. 
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The end castings carry side lugs or 
brackets which are connected by the up- 
wardly bowing side rod shown. As they 
are drawn together by the contraction of 
the receiving tubes, the side rods are 
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The cross-section of one cylinder, Fig. 
2, shows its design. A miter gear is 
keyed on the end of the crank and 
meshes with a similar gear on the end 
of the connecting-rod, which is connected 
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will all be blanked again. When the crank 
is straight down, the piston port will 
be exactly under the delivery port. If the 
pump is reversed or the piston is set at 
180 deg. from its present setting, it will 


LONGITUDINAL AND SECTIONAL VIEW OF THE KoMmMo STEAM TRAP 


buckled upward with a movement very 
considerably multiplied by reason of the 
toggle-joint action raising the valve 
through the connection shown in the en- 
graving. The inner tube reaching nearly 
to the bottom of the trap seals it against 
the escape of steam, the entrance of 
which expands the receiving tube and 
closes the valve before all the water has 
escaped. The springs upon the rods con- 
necting the side rods to the yoke hold 
the valve to its seat against the steam 
pressure and permit the trap to be ad- 
justed to different pressures and tem- 
peratures; the handwheel at the top is 
used for blowing out or adjusting. 

It is made by the Linton Machine Co., 
26 Cortlandt St., New York City. 


Dourte Valveless Pump 


The horizontal type of Dourte valve- 
less pump shown in Fig. 1 is designed 
to handle very trashy matter, weeds, or 
other material being sheared off by the 
edges of the ports. 


Fic. 1. DoURTE VALVELESS PUMP 


to the piston by means of a universal 
coupling. When the crank revolves it 
pushes the piston back and forth and 
rotates it at the same time. The piston 
is of the trunk type, open at both ends, 
but has a partition in the middle. The 
head end has a port which alternately 
registers with the suction and the de- 
livery ports. The delivery port is in a 


Delivery 
— 


pump from the delivery to the suction; 
in other words, the flow will be reversed. 

This pump is manufactured by the 
Dourte Valveless Pump Co., Longmont, 
Colo. 


Wood in Pulleys 


Wood is used in many places where 
it was not thought of before. It was per- 


Universal 
Coupling 


© | Suction |} © 
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Fic. 2. SECTION THROUGH THE WATER CYLINDER 


separate saddle which rides on the pis- 
ton and is held down by adjustable 
springs. 

In the pump shown, the suction port 
is cored out of the solid cylinder, but 
for service where the wear is great, the 
suction port is cast in a separate saddle 
which can be easily renewed when worn. 

In the illustration, all ports are blanked, 
but as soon as the pump starts the suc- 
tion port will begin to open. When the 
crank is at 90 deg. from the position, the 
piston port will be exactly over the suc- 
tion port. If on the dead center and 
opposite the present position, the ports 


haps the split idea that first made the 
wood pulley popular, and that idea is 
freely used in metal as well as wood 
pulleys. But now one finds many wood 
pulleys where there is but little call for 
the split. A sample instance is on mo- 
tors for driving machines. When dynamos 
and motors were new, wood pulleys were 
not a part of them; now they are an im- 
portant part wherever belting is used. 
There are places where the metal pulley 
is essential, and will always be used, 
but where it is not absolutely necessary 
the woed pulley seems to be getting 
the call right along—The Wood Worker. 
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Homemade Automatic Engine Stop 


With comparatively simple facilities at 
hand an automatic engine stop can be 
made which in the present case was ap- 
plied to eight 42 and 86 by 60-in. ver- 
tical engines, direct-connected to alter- 
nators. The stop is electrically oper- 
ated; a layout of the circuit for one 
engine is shown in Fig. 1. 

The small governor G is driven from 
the tail shaft of the engine; its speed 
bearing a constant ratio to that of the 
engine. In case the engine overspeeds 
the governor balls move outward, due to 
centrifugal force, and the contact D is 
drawn over until it touches the two con- 
tacts and closes the circuit through the 
trip coil C (Fig. 2) which immediately 
attracts its plunger P and by means of 
the lever shown rotates the hook H to 
the left, after which the arm A, being 
unsupported, is pulled down by the 
weight W, closing the butterfly valve and 
shutting off the steam. When the arm 
A swings downward the small switch. S, 
shown mounted on the upper side of the 
arm, moves away from the two spring 


contacts which it normally touches while ~ 


Mains<., 
> 
oe" amp. Fuses 
——— ls 
Trip 
E Power, 
Pilot 
lamp 
D 


= 6 
Fic. 1. LAYouT OF ELECTRICAL CIRCUIT 


A is held up and the valve is open. As 
soon as the switch leaves the contacts 
the current is interrupted at this point 
to prevent arcing; as the engine slows 
down the governor contact D is grad- 
ually moved away from its contacts. 

When the hook H trips, the arm B, 
connecting with the pull rod as shown in 
Fig. 2, moves downward, and to avoid 
any opposing force the head of the pull 
rod should be slotted, allowing the pin 
in the arm to move freely downward. 

Referring to Fig. 1, the wires can be 
connected by means of a double-pole, 
double-throw switch either to the direct- 
current exciter busbars, or to the storage 
battery, each of 110 volts. The pilot 
lamp and the cutout switch E are 
mounted on a column close to the throt- 
tle valve. 

When starting up and when shutting 
down the engine, the switch E is pulled 


By C. A. Ware 


Description of the construc- 
tion and action of an electrically 
operated automatic engine stop 
which can be made in any ordi- 
narily equipped machine shop. 


to operate the butterfly valve and keep 
it working freely and show that every- 
thing is operating properly. As a num- 
ber of these cutout switches may be 


re 


All supporting brackets, levers, links, 
etc., used in this device were made in 
a machine and blacksmith shop having 
only ordinary equipment. The contacts 
of the switch S were made of two pieces 
of thin phosphor bronze, as this mate- 
rial retains its elasticity. These con- 
tacts and also the piece of sheet brass 
in contact with them are mounted on 
pieces of hard fiber which insulate them 
from the supporting metal parts. The 
coil C and its frame, while not home- 
made in this case, could be made without 
any difficulty. The frame could be made 
from %-in. flat iron. bent U-shape with 
a flat piece to close the end. Care should 
be taken to get the joints as true and 
close fitting as possible. 


iq Second ‘Deck 


c 


High Pressure | Cylinder 


Power 


Fic. 2. TRIPPING ARRANGEMENT AT THE STOP VALVE 


located anywhere about the building. the 
pilot lamp should always be lighted as 
it gives a visual indication by going out 
if any failure of the current occurs. By 
making the connections as shown in 
Fig. 1, any failure of the switch S to 
make contact would also cause the pilot 
lamp to go out. 


The coil, about 4 in. long, can be made 
by winding with 2 lb. of No. 22 B. & S. 
gage magnet wire (this amount for 
110 volts). The plunger P is 1% in. 
in diameter and is 3 in. long. A brass 
sleeve is put inside the coil and extends 
up flush with the surface of the iron 
frame. This prevents the plunger from 
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sticking to the frame, as it would do if 
there were actual contact between the 
two; the sleeve also protects the inside 
of the coil. A soft steel plug should 
be fitted to the lower end of the magnet 
frame and extend up through the coil 
for about 1 in. to provide a stop for the 
plunger. A thin disk of. brass or copper 
should be fastened to the upper end of 
the plug to prevent actual contact with 
the plunger and the sticking together 
which would result. 

The circuits are wired with No. 12 B. 
& S. wire in 34-in. loricated conduit. The 
governor was purchased from a firm 
making a specialty of manufacturing 
them for this purpose. 


BOOKS RECEIVED 


FARM GAS ENGINES. By H. R. Brate. 
The Gas Engine Publishing Co., Cin- 
cinnati, Ohio. Cloth; 195 pages, 5x7 
in.; illustrated; indexed. Irice, $1. 


BUILDING AND FLYING AN_ AERO- 
PLANE. By Chas. B. Hayward. 
American School of Correspondence, 
Chicago, Ill. Cloth; 142 pages, 54%x 
8% in.; 52 illustrations; tables; in- 
dexed. Price, $1. 


NEW PUBLICATIONS 


PERKINS TABLES, for use in Calcula- 
tions for safe working pressure on 
boilers. By Lyman B. Perkins. 360 
pages, 5x7™% in., thin paper, flexible 
leather covers. Published by the 
author at 38 Huntington St., Hart- 
ford, Conn. Price, $5. 


The author, a graduate of Annapolis, 
has been employed for over 25 years by 
the Hartford Steam Boiler Inspection & 
Insurance Co., and much of this time 
has been occupied in making calculations 
relating to the strength of boilers. The 
tables are the outcome of the demands 
and developments of this experience. 

The volume starts with a table of the 
bursting pressure of the hollow cylinder 
without a joint, and covers shells from 
26 to 96 in. in diameter, from %4 to 3%4 
in. thick and having tensile strengths 
from 45,000 to 62,000 lb. There are 11 
pages of this table. The bursting pres- 
sures there given must be multiplied by 
the joint efficiency to get the bursting 
pressure, and most of the book is de- 
voted to joint efficiencies. In this table 
can be found the efficiency of any prac- 
ticable joint, and special tables are given 
for the conditions imposed by the Massa- 
chusetts Board of Boiler Rules. In ad- 
dition are tables of head bracing, of 
Segmental areas, collapsing pressures of 
furnaces and flues, directions for rein- 
forcing openings, staying flat surfaces, 
Sizes of pipe and boiler tubes, decimal 
equivalents, etc., and many useful for- 
Mulas, 

\n its preparation Mr. Perkins has done 
4 s‘upendous amount of work which, hav- 
Ing been once thus reliably done, will 
not need to be done over and over again 
by boiler des’gners and inspectors who 
have access to this volume. 


POWER 
CENTRAL STATION HEATING. By 
Byron T. Gifford. Heating & Ven- 
tilating Magazine New York 


City. Leather; 208 pages, 54x9 in.; 
— numerous tables. Price, 


This book sets forth the advantages 
of central-station heating and is written 
from the standpoint of one interested in 
furthering this line of work. The chapters 
on rates, pipe-line construction, business 
management and franchises are excellent 
and have undoubtedly been drawn from 
the extended experience of the author. 
The data on radiation losses for dif- 
ferent classes of conduit and insulation 
for street mains under varying condi- 
tions are also commendable. The fac- 
tors are so given that the radiation losses 
for the various methods of insulation 
can be readily determined with fair ac- 
curacy. 

The book is of doubtful value to de- 
signers of central heating plants wishing 
more than approximation, excepting the 
portion devoted to pipe-line construction. 
This is due to using arbitrary constants 
which, although excellent for the author’s 
practice, might lead others to err when 
designing for different conditions. 

The curves on pipe sizes combine all 
factors and allowances involved in the 
drop in temperature and loss of friction 
head. This makes them inadvisable for 
general use unless the complete formulas 
and factors are known. As nearly as 
the reviewer can check the curves for 
water, the friction heads are low. For a 
20-deg. drop with a given output and 
drop in friction head, other authors give 
a discharge that would make the drop 
26 deg. for the same size of main. 

The author intimates that considerable 
difficulty has arisen from deterioration 
of mains, and mentions the use of com- 
minglers and the furnishing of domestic 
water supply. It is poor practice to draw 
domestic water from heating mains, for 
the air contained in the make-up water 
tends to cause rapid deterioration. Com- 


-minglers would facilitate the removal of 


the air but might not wholly obviate the 
trouble. 

It is stated that the friction of the mov- 
ing water in the mains develops heat, 
thus returning some of the mechanical 
energy used in circulation. Also that 


heat is lost at the station, due to the’ 


increased pressure on the mains neces- 
sary to circulate the medium. If the ex- 
haust of the pump is utilized in* heating 
the water it is hard to see how increased 
pressure head on the system at the sta- 
tion would cause any particular loss on 
the water system other than that due to 
the steam efficiency of the pumping ap- 
paratus. This might be true on a steam 
system inasmuch as an increase in pres- 
sure is accompanied by a corresponding 
rise in temperature. Increased pumpage 
causes lower average temperatures of the 
circulated water, increased heat transmis- 
sion through the heater and radiating 
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surface and less drop on the system, ail 
of which are advantages. 

In considering the losses of water mains 
the radiation losses are calculated prop- 
erly, but the cdnstant 0.046 for cost of 
pumping is variable, depending on the 
steam consumption of the prime mover, 
which in this case would be about 60 
Ib. per horsepower-hour. The amount of 
heat returned to the main should be fig- 
ured with the mechanical equivalent of 
heat in each case and the steam consump- 
tion of the prime mover determined and° 
the heat developed from friction deducted. 
At 26 lb. of steam per horsepower-hour 
the loss in the pump will just balance the 
heat returned from friction. Any higher 
steam consumption requires an addition 
to the lesses in mains. This will show 
high velocities and small mains to be ad- 
vantageous. 

The pipe-line design for hot-water sys- 
tems should be arranged so that the dis- 
tance will be balanced as well as the 
friction heads on the different circuits, 
thus doing away with individual regula- 
tion of outlets and the use of choke 
valves. It makes automatic heat con- 
trol unnecessary and enables all sections 
to be regulated by the change in water 
temperature and vacuum at the central 
power house. 

An arrangement of mains is shown that 
would require more or less throttling in 
spite of the best hydraulic calculations 
unless very low velocities and large 
mains were used. By making the sup- 
ply and return flow in the same direction 
this difficulty is avoided for all velocities 
and the increased cost would be insig- 
nificant compared with the advantage 
gained. 

The author considers that a surface 
condenser or closed heater cannot be 
made to condense all the steam with the 
same facility as a barometric condenser 
and an open heater. This is not true fer 
a closed water system which can be op- 
erated under vacuum equally well with 
a barometric or surface condenser. The 
water to condense the excess steam 
passes through the condenser proper and 
should be kept out of the heating system. 
Its temperature can be regulated exactly 
by the degree of vacuum, the temperature 
of the outboard water of the heating sys- 
tem approaching that of the vacuum with- 
in 2 or 3 deg. in a properly designed 
plant. This requires large pumpage, high 
velocities and small drop in temperature 
to be successful. 

When the heating system is used solely 
as a condenser the degree of vacuum is 
merely incidental and interferes with the 
regulation of the heating temperature as 
the water becomes overheated and at the 
same time the vacuum is reduced. 

Hot-water boilers are given atten- 
tion, and, although used in some 


plants, they are not as easily regu- 
steam  boil- 
In a by- 


lated as_ high-pressure 
ers and a live-steam heater. 
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product plant the hot-water boilers would 
be an unnecessary investment, to say 
nothing of being idle in summer. It is 
this unnecessary investment in boilers 
that makes the central heating plant so 
attractive in connection with the central 
power plant. 

In the discussion of some chapters 
to the exclusion of others it has 
not been the intention to detract from 
the excellent matter contained therein, 
but rather to call attention to some of the 


_points differing from the practice of the 


reviewer. As before stated, the subject 
has been approached more from a busi- 
ness than an engineering standpoint, and 
this addition to the limited literature on 
the subject should succeed in its mission 
of awakening station managers to the 
advantages of the combined central heat- 
ing and power plant. 


Universal Craftsmen’s Con- 
vention at St. Louis 


On June 6 to 9 the tenth annual con- 
vention of the Universal Craftsmen Coun- 
cil of Engineers was held at St. Louis, 
Mo. 

The entire second floor of the Planters’ 
Hotel was engaged by the convention and 
tastefully decorated. The exhibitors’ 
booths were in the dining room, and the 
delegates met in the large reception hall, 
adjoining which were the meeting rooms 
of the national secretary and treasurer 
and executive committee. The con- 
venience of these arrangements reflects 
great credit upon the jocal committee, and 
particularly on Chairman Samuel J. Hunt. 

There were 137 delegates in attend- 
ance, and considerable important busi- 
ness was transacted. A charter was 
granted to the German engineers of 
Greater New York, and a new council 
will be formed in which the work will 


be carried out in German. The financial - 


condition of the organization was reported 
to be first-class. 

The opening exercises of the conven- 
tion took place on Tuesday morning. 
Chairman Edwin S. Hallett introduced 
the Rev. Brother Early, who pronounced 
the invocation. The address of welcome 
was made by Samuel J. Hunt. Walter J. 
Cadwell, past grand worthy chief, re- 
sponded, after which an address was 
given by Grand Worthy Chief Thomas H. 
Jones. After the announcement the com- 
mittees were appointed, and the meeting 
adjourned. 


On Tuesday afternoon the visitors, . 


in automobiles, visited Art Hill and the 
museum where the official photograph 
was taken. In the evening the ladies went 
to the Demar Gardens. 

On Wednesday afternoon the delegates 
made a tour of the Anheuser-Busch 
Brewery, and in the evening were the 
guests of the Steam Engineers Club of 
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St. Louis. In the evening the ladies were 
entertained at Forest Park Highlands. 

On Thursday afternoon the company 
enjoyed an excursion on the Mississippi 
and in the evening a vaudeville enter- 
tainment in the convention hall at the 
hotel. 

During the convention, Mrs. O. N. 
Pomeroy was presented a cut-glass set, 
Mrs. Thomas H. Jones a silver service, 
and Worthy Chief Thomas H. Jones a 
past chief’s jewel. 

The election of grand officers resulted 
as fellows: James U. Bunce, worthy 
chief; H. C. Senn, assistant worthy chief; 
William Armstrong, secretary; N. J. Bur- 
dick, treasurer; William J. Weyker, war- 
den; Charles F. Siegrist, guard; P. H. 
Early, chaplain; H. E. Terry, chairman of 
the board of trustees; Samuel J. Hunt, 
trustee; F. W. Townsend, trustee. 

Boston, Mass., was selected for the 
1913 convention. 


EXHIBITORS 
Gariock Packing Co., Jenkins Bros., 


‘Dearborn Drug & Chemical Works, 


Reeves, Skinner Machinery Co., Lunken- 
heimer Co., Power, John E. Angell & 
Co., Armstrong. Cork Co., Keystone Lubri- 
cating Co., Capen Rubber & Belting Co., 
Schaeffer & Budenberg Manufacturing 
Co., V. D. Anderson Co., Triumph Ice 
Machine Co., Western Valve Co., Lagonda 
Manufacturing Co., Walter L. Flower Co., 
Wagner Electric Co., A. Leschen & Sons 
Rope Co., Frank Adams Electric Co., 
C. E. Squires Co., Broderick & Bascom 
Rope Co., M. H. Foundry & Manufactur- 
ing Co., Elliott Co., Diesel Engine Co., 
McLeod & Henry Co., International Ache- 
son Graphite Co., George T. Mathews & 
Co., William Kemp, Arrow Boiler Com- 
pound Co., Indestructible Fan Blade Co., 
H. W. Johns-Manville Co., Bogardus Co., 
Price Hill, Heine Safety Boiler Co., F. C. 
Lemire, Liberty Manufacturing Co., 
Mound City Oil & Supply Co., J. Brock- 
man Manufacturing Co., L. M. Sperry, 


. A. S. Doxey, Ohio Injector Co., Hahn & 


Mayer. 


Illuminating Engineers’ Con- 
vention Program 


At the sixth annual convention of the 
Illuminating Engineering Society, at 
Niagara Falls, Ontario, Sept. 16 to 19, a 
report will be presented dealing with re- 
cent progress and developments in the 
lighting industry both in this country and 
abroad. 

The committee on nomenclature and 
standards will present a report dealing 
with certain definitions and terminology 
of illuminating engineering. “Steel Mill 
Lighting” will be the title of a report by 
C. J. Mundo, chairman of the committee 
on illumination of the Association of 
Iron and Steel Electrical Engineers. 

F. W. Goodenough, chairman of the 
council of the (British) Illuminating En- 
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gineering Society, will read a paper, 
“High-Pressure Gas Lighting.” The pro- 
gram as thus far arranged includes the 
following papers: “The Status of High- 
Pressure Gas Lighting,” George S. Bar- 
rows; “Recent Developments in Gas 
Lighting,” R. F. Pierce; “Indirect and 
Semi-Indirect Illumination,” T. W. Rolph; 
“Recent Developments in Series Street 
Lighting,” C. P. Steinmetz; ‘Research 
Methods,” E. P. Hyde; “The Problem of 
Heterochromatic Photometry and a Ra- 
tional Standard of Light,’ H. E. Ives; 
“Reflection from Colored Surfaces,” 
Claude W. Jordan; “Diffuse Reflection,” 
P. G. Nutting; “A Study of Natural and 
Artificial Light Distribution in Interiors,” 
M. Luckiesh; “The Physiology of Vision,” 
T. A. Woodruff; “The Efficiency of the 
Eye Under Different Systems of Illumina- 
tion,” C. E. Ferree (this paper will be 
a report of a research carried on for 
the American Medical Association); “A 
Proposed Method of Determining the Dif- 
fusion of Translucent Media,” E. L. El- 
liott; “Illumination Charts,” F. A. Beu- 
ford; “The Determination of Illumination 
Efficiency,” E. L. Elliott; “An Absolute 
Reflectometer,” P. G. Nutting; “Colored 
Values of Illuminated Surfaces,” Bassett 
Jones, Jr.; (this subject will be presented 
in the form of a series of experimental 
demonstrations). 

One session is to be devoted to dis- 
cussing miscellaneous phases of illumi- 
nating engineering, to bring forward cer- 
tain features not covered by the formal 
convention papers. 


Kelvin Memorial Window 


It is proposed by the engineering so- 
cieties of Great Britain and the United 
States that a memorial window to the 
late Lord Kelvin (Sir William Thomson) 
be erected in Westminster Abbey. 

American engineers are invited to con- 
tribute to this tribute of respect to the 
foremost scientist of his day and an en- 
gineer distinguished in his application 
of scientific knowledge to enterprises of 
world-wide importance. Individual sub- 
scriptions need not exceed $10, but those 
who wish may increase their contribution. 

Coutts & Co., 40 Strand, London, W. C., 
are the treasurers of the fund. 


Hot Bearing Stops Trial 


A hot truss-bearing on the port shaft 
of the torpedo-boat destroyer “Henley” 
halted its standardization trial on July 
20. The destroyer had been over the 
course off Rockland, Maine, 21 times 
when the mishap occurred, making the 
Tuns at speeds ranging from 12 to 29 
knots an hour. The last mile was made 
in 2 min. 4 sec., which would give about 
the contract speed of 2914 knots. 
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Halfway down the course on the last 
of the top-speed runs one of the truss- 
bearings was seen to be smoking, and 
the ship was immediately headed for 
Rockland. In all other respects the de- 
stroyer made a fine showing. 


Flywheel Explodes in Flour- 
ing Mill 


A flywheel explosion occurred at the 
Hull & Draper flour mill, Salem, IIL, 
July 16, a few minutes before shutting- 
down time. The engine was an old slide 
valve fitted with a throttling governor. 
The explosion was caused by excessive 
speed due to the governor belt break- 
ing. The wheel was about 10 ft. in 
diameter and ran at a normal speed of 
75 r.p.m. The broken spokes and rim 
showed flaws in the metal. One piece 
of the wheel weighing about 800 lb. was 
thrown about 400 ft. The hub remained 
on the shaft with the spokes broken off 
close. 

The engineer was not in the engine 
room at the time of the explosion. He 
did the firing and helped in the mill, re- 
ceiving a wage of S6 per week. 


Minneapolis Electric Co. 
Under New Management 


Active management of the Minneapolis 
General Electric Co., which was pur- 
chased from Stone & Webster some time 
ago, was assumed, Aug. 1, by H. M. 
Byllesby & Co. . Vice-President Arthur 
S. Huey personally superintended the 
transfer. Gen. George H. Harries, for 
some time president of the Louisville Gas 
Co. and vice-president of the Consumers 
Power Co. and of the Minneapolis Gen- 
eral Electric Co., has been assigned gen- 
eral supervision over the property. Samuel 
Kahn took charge as acting manager to 
serve temporarily or until a permanent 
manager is appointed. Mr. Huey an- 
rounced that the company would proceed 
to develop 35,000 hydro-electric horse- 
power on the St. Croix River above the 
present 20,000-hp. development at Tay- 
lor’s Falls. He stated also that the com- 
pany contemplates further water-power 
development on the Mississippi River 
amounting to approximately 80,000 hp., 
which would give a total of not less than 
160,000 hydro-electric horsepower, includ- 
ing several smaller developments, avail- 
able to Minneapolis and St. Paul and 
vicinity. The properties at Minneapolis 
and St. Paul will be connected by trans- 
mission lines to the water powers of the 
Consumers Power Co., at Cannon Falls, 
and Mankato also will be tied in by a 
transmission line running south from St. 
Paul. 
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Dartmouth (Eng.) to Honor 
Newcomen 


Desirous of honoring the memory of 
Thomas Newcomen, who first worked out 
the idea of a piston in his atmospheric 
engine, the pioneer of the present loco- 
motive and stationary steam engines, the 
citizens of Dartmouth, England, propose 
to establish in his honor a museum in 
that town. If the funds collected prove 
insufficient to ma‘ntain a museum, an 
obelisk is suggested. 

Many prominent Englishmen are in 
sympathy with the project and have sub- 
scribed liberally. 


Cotton Manufacturers Meet 


The semiannual meeting, No. 93, of the 
National Association of Cotton Manufac- 
turers, will be heid at the Hotel Griswold, 
New London, Conn., Sept. 9 to 11, 1912, 
Governor Baldwin will deliver the ad. 
dress of welcome. 

The most important papers to be pre- 
sented are: “Cotton Growing in India,” 
“Cotton Shipments and Reclamations,” 
“Dust-proof and Water-proof Mill Floor- 
ing,” “Economic Use of Lubricating Oils,” 
“Humidifiers,” “International Tariff Re- 
lations,” “Lithographic Method of Cotton 
Printing,” “Present Day Relations be- 
tween the Foreign-born Operative and the 
Mill Management,” “Raising Cotton in 
California,” “Reports of Committees,” 
“Selection of Sites of Cotton Mills,” 
“Spinning Values of Different Grades of 
Cotton,” “Tape Driving for Spindles,” 
“Wastes in the Cotton Manufacture,” 
“Workmen’s Compensation Laws in the 
United States.” 


SOCIETY NOTE 


During the summer months, every Tues- 
day evening at the Modern Science Club, 
Brooklyn, will be a social event. 


PERSONAL 


James T. Whittlesey, chief engineer of 
the Public Service Electric Co., Newark, 
N. J., has resigned to engage in consult- 
ing practice in San Francisco, Calif. 


R. L. Brunet, industrial engineer of the 
Public Service Electric Co., Newark, N. 
J., has been appointed electrical and 
gas engineer of the department of public 
works, Providence, R. I. 


D. D. Kimball, 15 West Thirty-ninth 
St., New York City, has been appointed: 
to represent the American Society of 
Heating and Ventilating Engineers as 
chairman of the Section on Ventilation 
of the Department of Industrial Hygiene 
and Sanitation of the American Museum 
of Safety, 29 West Thirty-ninth St., New 
York, N. Y. 


: 

~ 
4 
— 
‘ 
‘= 
. 
a 
4 
i 
| 
| 
all 


POWER 


Vol. 36, No. 8 


F. A. Shoemaker, M. E., of Buffalo 


makes a specialty of designing power, 
light and heating plants. 


Where one engineer deals with a 


single problem, he deals with a hun- 
dred of them. 


Naturally he gets a broad outlook 
on the whole question of power-plant 
installation and maintenance. 


And if he, who may be considered 
‘authority’? on the question, gets from 
Power’s Selling Section the real value 
and help that he does, does it not fol- 
low that you will find there the answers 
to many questions that confront youP 


‘This is worth reflection on your part 
and so is Mr. Shoemaker’s letter which 
follows: 


In reference to your article “Is there Anything 
Not Advertised In Power That Ought To Be?” I 
beg to state that as I have made a business of power 
plants as a Mechanical Engineer for a great many 
years and at all times have read POWER with a 
great deal of interest, I assure you that I do know of 
a great many things that are advertised in POWER 
that ought to be, and no doubt a number .of things 
that are not advertised that should be. 


One thing that I can say that may cheer you up 
some is the fact that I very seldom dictate a specifi- 
cation for a power plant or heating plant but what I 
refer to the advertisements in POWER for a number 
of articles I wish to use, as I am very busy and can 


- more quickly find the address of the manufacturers 


Moments with the Ad. Editor 


by referring to the advertisement in POWER than to 
wade through cabinets of catalogues even though I 
keep those catalogues filed in perfect order and 
strictly classified. .In this way POWER has been 
of a great benefit to me, also from practical exper- 
ience with the merit of a very large number of ap- 
pliances in the make-up of a power plant, I find the 
live ones and good ones avail themselves of the oppor- 
tunities offered in your advertising pages. 


There may be a large number of very good articles 
that a person or company have not been putting 
on the market very long who feel they can not stand 
the cost of high class advertising, and still another 
class of manufacturers who think they have been in 
existence so long that they do not have to advertise, 
but my experience as a power plant designing engineer — 
has conclusively proven to me that both of these classes 
of people are missing a great many sales by not keeping 
their goods before the public. I know of several manv- 
facturers who do not even have a man on the road 
who have built up enormous businesses and made 
large profits within the last fifteen years by carefully 
selecting high class advertising, and I cannot see how 
any manufacturer with a good article can expect to 
reach the largest number of customers interested in 
power plants without advertising in POWER. 


A very large part.of orders placed through my 
specifications every month have’ been such things 
as I have taken note of in your advertising spaces, 
and descriptive matter in the body of your magazine. 


I feel that I can congratulate you as well as myself 
on your comprehensive advertising and the benefits 
I have derived from the same. 


After all is said and done, the man 
who consistently reads Power advertis- 
ing and buys advertised goods is going 
at his work along the right lines— 


He’s buying on a satisfaction-assure¢ 
basis. 
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